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THE EIMCO CORPORATION 






. . . Increases Product Recovery 






Filtering Low Density Slurry! 


Not until the EimcoBelt filter was 
put on the market was it possible, 
in the beet sugar industry, to ac- 
complish continuous carbonation with- 
out an inevitable loss in sugar quality. 

First carbonation juices, an extreme- 
ly low density slurry, blinds the filter 
media on standard drum filters im- 
mediately. In the conventional pro- 
cess, this slurry has to be put through 
a thickener before filtration. Neces- 
sary retention time in the thickener 
always results in “inversion,” a cause 
of breakdown in sugar juice quality. 


When a large sugar producer in- 
stalled an EimcoBelt filter in this pro- 
cess he was able to eliminate the 
thickener from the flowsheet. 


The EimcoBelt, because it maintains 
a constantly clean medium and can 
discharge thin cakes, is able to handle 
first carbonation slurry directly — with- 


out thickening and without sugar loss 
caused by retention time in the thick- 
ener. The result is greatly increased 
product recovery and improved pro- 
duct quality. 


Eliminating the need for a thickener is only one of many ways 
the new EimcoBelt filter can cut processing costs. 

EimcoBelt filter's new operating principle now makes it possible 
to filter — continuously and profitably — a whole category of diffi- 
cult slurries that could not be filtered before on vacuum filters. 






Contact the Eimco representative in your area for facts on how EimcoBelt filters can cut 
costs in your operations. Write Eimco Filter Division for EimcoBelt Bulletin F - 2053. 


FILTER DIVISION 
634 SOUTH 4TH WEST 
SALT LAKE CITY, UTAH — U.S.A. 


RESEARCH AND DEVELOPMENT CENTER 
301 SO. HICKS ROAD, PALATINE, ILLINOIS 
























Koroseal rigid PVC products by 


CHEMICAL ENGINEERINC—June 27, 1960 


Koroseal 
defeats 
corrosion 
ina 

photo finish 


7 photo-finishing company 
uses an intricate piping system 
to feed chemicals to color process- 
ing machines. But the chemicals are 
highly corrosive—so strong they 
ate holes in metal pipe. The leaks 
were costly to repair, slowed pro- 
duction, sometimes brought it to 
a standstill at the peak of a busy 
period. Metal pipe was being te- 
placed frequently. 

When a B.F.Goodrich distributor 
heard of the problem, he recom- 
mended installing pipe, fittings and 
valves made of Koroseal PVC. 
It doesn’t corrode. It’s unaffected 
by most alkalies, acids, salt, alcohol 
and oil. Koroseal pipe does not 
react chemically, will not contami- 
nate liquids. 

In the picture, you see only 
a small part of the 3000-foot 
Koroseal installation—now in its 
fifth year of trouble-free operation. 
There’s been no contamination, no 
discoloration of chemicals or film, 
no costly downtime. ‘ 

More and more companies are 
finding Koroseal PVC pipe ideal for 
use wherever chemical resistance, 
high working pressures, good im- 
pact resistance are factors. Longer 
service life and low installation costs 
make rigid Koroseal competitive 
with metal piping. 

For the fill story on Koroseal’s 
many advantages, get in touch with 
a BFG distributor or send for a free 
booklet. B.F.Goodrich Industrial 
Products Co., Dept. M-857, Akron 
18, Ohio. 


Koroseal—T. M. Reg. U.S. Pat. Off 


B.EGoodrich 
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Bird Continuous Solid Bow! Centrifugals 
come in 7 sizes, each with a great many design 

\ variations to meet a wide range of product 4 
and process needs. Shown is the largest 

(54 in. bow! dia.) for ton-a-minute de- 4 


livery of well dewatered solids. 
























Bird-Young Rotary Drum Vacuum 
Filters are of unique design providing 
several times the usual capacity per foot 

of filter area, super-efficient wash, 


Bird-Humboldt Oscillating Screen 
Centrifuges dewater coarse solids 
(+65 mesh) with almost no degradation 
or loss of solids. Screens last 


thousands of hours. Power cost sharp wash separations and fume- 
is extraordinarily low (0.2 KWA Sg | xX WA YS tight operation when desired. 


Sete eric Up WR 


input per ton of dried solids). 


1ceom-) 3 -7:\. 9-8 - 
SOLIDS _————-—— | 
FROM LIQUIDS 


Which one is best for you? 
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Bird Pressure Leaf Filters provide 
rugged construction, large sustained filter - 
area, high rate of flow, high working 


\ Bird Suspended Batch Centrifuges 
pressures (up to 75 psi standard, 





are for heavy duty service. They come 
250 psi special). They are custom 7 \ with 26”, 40” or 48” basket, 

built for the job — of corrosion perforate or imperforate. All 
resistant alloys or with special 4 \ kinds of auxiliaries are availabe, x 
linings; insulated; steam / also fume-tight or explosion 3 
jacketed; in a wide . proof construction. 0 
range of sizes. 4 » \ ; 
/ Bird-Prayon Tilting Pan Rotary Vacuum Filters com- \ i 
bine great capacity range with most effective, multistage fi 

/ washing, constant high output and mini int e \ 

cost. They are ideal for handling materials that cannot be \ i 
/ picked up by a drum or disc filter. \ H 
Let the Bird Research and Development Center help you find out. Here, under i 


one roof, is a completely equipped and staffed, pilot-scale test plant con- 
centrating exclusively on solid-liquid separating problems. 





er any 


Bird builds the most comprehensive range of solid-liquid separating equip- 
ment, is therefore in a position to fit the machine to the job — not the job 
to the machine. 


BI? D 





June 27, 1960—CuemicaL ENGINEERING 











epee ip RF 








Sea ae ae - 





June 27, 1960 


CHEMENTATOR 


PROCESSES & TECHNOLOGY 


CHEMICAL ECONOMICS 
NEW CHEMICAL PRODUCTS 


NEW PROCESS EQUIPMENT 


PROCESS FLOWSHEET 


FEATURE ARTICLES 


YOU & YOUR JOB 


Chemical Engineering 6...» 


CHEMICAL TECHNOLOGY FOR PROFIT-MINDED ENGINEERS 


J. Elton Tuohig, Publisher 
e 

Cecil H. Chilton, Editor-in-Chief 
. 


CHEMICAL ENGINEERING DEVELOPMENTS 
Editor: Calvin S. Cronan. 


Associate Editors: Frances Arne, T. Peter Forbath. 
Assistant Editors: Nicholas P. Chopey, Roland A. Labine, Frederick C. Price. 


Top Chemical Developments and What They Mean, 53 


What’s New and Significant in Research, 58 


Nylon-Rubber Barge Makes U. S. Debut, 62 
On-the-Line Record Proves Quality Gain, 64 
Profits May Roll on Better Pellets, 68 


Chemicals From Methane. R. F. Messing, J. W. Bradley, 74 
New Vinyl Withstands 200 F., 82 


Simulate Plant Drying at Bench, 88 
Equipment Cost Index, 174 


Polypropylene by the Ziegler Process, 96 
. 


CHEMICAL ENGINEERING PRACTICE 
Editor: Theodore R. Olive. 
Associate Editors: Steven Danatos, Raymond F. Fremed, Robert B. Norden. 
Assistant Editors: Peter J. Brennan, James R. Marshall, William C. Schall. 


Minimizing Radiation Hazards, L. J. Cherubin, 105 

Find Effective Length of U-Tubes, D. L. Whitley, E. E. Ludwig, 111* 
Systems Engineering—Plant Studies, 7. J. Williams, 113 

A-300 Alloy Steels, R. Rote, J. H. Proctor, 119 

Estimate Manufacturing Costs, R. M. Berry, 123 


Phillips Is Best Engineering Employer, 128 


* FREE—for your files—Check Reader Service postcard (p. 184) for an extra copy 


of this article and its correction chart to speed up your exchanger design. 


Contents Continued . . . turn page 








Can A Ball Valve Operate, 
Cycle After Cycle, With 
No Maintenance At All? 


Read this remarkable an- 
swer, and discover an 
amazing engineering 
feat. 


As most engineers know, ball 
valves offer a number of distinct 
advantages over all other types of 
valves... 90° on-off, minimum 
pressure drop, positive on-off in- 
dication, no lubrication, and com- 
pactness. In common with other 
valves, however, the design was 
insufficient to overcome the prob- 
lem of continual maintenance. 


Four years ago, this problem was 
faced by Hydromatics, Inc. in the 
valves that they produced for use 
in missiles, aircraft and ground 
support systems. Then, as today, 
all other ball valves were built 
with a ball that floated in its 
socket, and sealed by being forced 
against its seat by the pressure in 
the line. This caused seat distor- 
tion which made early replace- 
ment necessary. 


Hydromatics tried a different ap- 
proach. Rather than use the tra- 
ditional floating ball, their engi- 
neers fixed the ball in bearings. 








Fixes ball 
Floats seat =: 














In the bearing-fixed FLO*BALL 
valve all pressure forces exerted 
on the ball are transmitted to low- 
friction bearings, thus eliminating 
down-stream seat distortion due to 
ball load. The pressure balanced 
seat, with its teflon sealing sur- 
face, is continually self-adjusted 
by the O-ring in the seat retainer. 


+ 








Bearing 


“O” Ring 
“O” Ring 


Bearing 


“O" Ring ttc NS 





This O-ring acts as a self-energiz- 
ing force that keeps the teflon seat 
always in contact with the ball. 
This insures positive sealing with- 
out seat distortion, and minimizes 
seat-resisting frictional forces. The 
combination of these low frictional 
forces results in low operating 
torque and extremely long seat 


life. 
The bearing-fixed FLO*BALL 


valve proved itself immediately. 
Hundreds of missile and space- 
craft systems, previously impos- 
sible, were made possible with 
these valves. The X-15, America’s 
first manned space vehicle, for 
instance, has a Hydromatics 
FLO*BALL valve at its heart. 
Since its inception, the FLO* BALL 
has been used in more varied 
applications than all other ball 
valves combined. 


Now, after the toughest applica- 
tion testing in history, bearing- 
fixed FLO*BALL valves are being 
mass produced for industry. They 
are available for off-the-shelf de- 
livery to standard ASA dimen- 
sions in semi-steel, carbon steel, 
stainless steel, and aluminum. 
They operate at pressures to 600 
psi, temperatures to 400°F and 
hold vacuum to 10-° mm. of Hg! 


The bearing-fixed FLO*BALL 
offers extra ball valve advantages. 
Top loading for easy access with- 
out removing the valve from the 





Cover 


Ball with 
Integral Stem 


’ Ring 


line, plus three features that are 
absolutely unique! Self-adjusting 
seats which automatically com- 
pensate for wear, proportional 
sealing force which automatically 
increases with line pressure, and 
the lowest torque, by far, of any 
valve. These combine to make the 
FLO*BALL valve virtually main- 


tenance-free! 





How long does it last without 
maintenance? Frankly, we don’t 
know, since the first valves we 
ever built are still going strong 
and outlasting other valve types 
by more than 10-to-]. But don’t 
take our word for it. See for 


yourself. Call, write or TWX for 


further information. 


Hydromatics, Inc. 


Livingston, New Jersey 
Telephone: WYman 2-4900 
TWX-LIVINGSTON NJ 120 
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Tanks as big as a barge can carry 


These new tanks have unobstructed interiors to carry maximum cargo with least danger of con 
tamination—the essential requirements of an order for two independent tank barges from Unio 
Carbide Chemicals Company. One barge is designed to carry Grade A and lower liquids having 
a Reid Vapor Pressure not exceeding 25 psi. The other barge will carry similar cargoes having 4 
Reid Vapor Pressure not exceeding 40 psi. LJ) American Bridge designed and constructed thé 
tanks and barges at its modern Plate Shop in Orange, Texas. The results: two Jumbo Hoppe 
Barges 195’ x 35’ containing six tanks 52’ long x 14’-6” 0.D. and weighing 22 tons with a tot 





capacity of 383,000 gals. per barge. The reinforcing members for the tanks were placed on the 
tank exteriors leaving unobstructed nickel-plated interiors. LJ) Whatever your plate needs, we 
have the staff and facilities to take care of them, and our strategic location permits shipment 
by train, truck or barge. Write for our booklet completely describing plate fabricating and con- 
Struction services. USS is a registered trademark 


General Offices: 525 William Penn Place, Pittsburgh, Pa. American Bridge 


Contracting Offices in: Ambridge e Atlanta e Baltimore e Birmingham e Boston « Chicago e Cincinnati 
Cleveland « Dallas « Denver ¢ Detroit » Elmira e Gary e Harrisburg, Pa. « Houston e Los Angeles Division of 


Memphis e Minneapolis « New York e Orange, Texas e Philadelphia e Pittsburgh e Portland, Ore. 
Roanoke e St, Louis e San Francisco e Trenton e United States Steel Export Company, New York United States Steel 














cpECIFICATIONS: iBM 1620 DAT 


Core storaee— 20,000 digits 


Autom atic mperation—storee programm ine 


variable field and record length—ary size numbers 


The 1620 will meet technical computing requirements too comple* ste) 


many advantages of \aree™ systems at a 


systems such as the IB 


information enters the syste™ from the typewriter of the 1620 Central processing Unit, of from the 1621 Paper Tape Reader. 


Output ig to the typewriter or 9 


Weight 
Machine in Ibs 
ee 
1620 1,000 
1621 ¥2-\4) 


Current 


—_—_—~— 


computers throug” Fortran 


r the conventional desk-tyPe calculator: it prov! 


Heat Load 
Power interconnecting specification 
cord cable pru/Hr 
tO 10’ signal 5,000 
for 115 PYALS) 
230 Volts 
10’ power 
10'4-Wire 
for 208 Volts 
— — 2,000 


data processin® 


FREE YOUR ENGINEERING STAFF 
FOR MORE CREATIVE WORK ... 


BM 1620 LOW-COST, DESK-SIZE COMPUTER 


RELIEVES YOUR STAFF OF TIME CONSUMING WORK 
...- SOLVES WIDE RANGE OF SPECIALIZED PROBLEMS 


Problems that used to tie up your engineering staff for days can now be solved 

.. With electronic accuracy... in minutes! The IBM 1620 is a low-cost, desk- 
size engineering computer that solves a tremendous range of chemical engineer- 
ing problems quickly and easily. The 1620 offers you an economical way to 
increase staff productivity, helps pave the way for profitable growth. 


The 1620 is easy to learn, easy to operate, easy to communicate with. It adapts 
readily to such specialized problems in the chemical industry as design develop- 
ment, blending problems involving matrix arithmetic, research calculations with 
differential equations, problems in kinetics, reactor design, statistical design 
of experiments, and evaluation studies employing techniques such as regression 
analysis. 


IBM also makes available a comprehensive library of mathematical routines and 
programs as well as reliable customer engineering. These services supporting 
the 1620 are an important part of IBM Balanced Data Processing. They make it 
easy for you to make full use of the 1620 in your operations without delay. Like 
all IBM data processing equipment, the 1620 may be purchased or leased. 


BALANCED DATA PROCESSING 


Dept. 805 

International Business Machines Corporation 

112 East Post Road, White Plains, N. Y. 

Please send me further information and complete specifications for 
the IBM 1620 Engineering Computer. | am particularly interested in: 





(engineering application) 
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Where PRODUCT PURITY 
is Important, protection gets a 
hand from Alcoa When protection against con- 


tamination from any source is vital, take a look at what Alcoa 
aluminum electrical rigid conduit offers. € It needs no protective 
coating, because it forms its own—an oxide film that repairs it- 
self when damaged. @ It’s corrosion-resistant—stands up par- 
ticularly well against acids commonly present in food plants: 
citric, acetic, tannic. And the compounds that might form when 
aluminum is used are in most cases nontoxic, completely safe. 
@. What else? Aluminum is lightweight (weighs about 1/3 as 
much as steel), so it’s easier to install. Aleoa conduit is also non- 
magnetic, nonsparking, and neat appearing. €| Consider all costs 
—initial, installation, maintenance—plus long service and you'll 
see why Alcoa aluminum conduit is a sound investment. «| For 
full details, contact one of our nearby representatives. Or write 
to Rome Cable Division of Alcoa, Dept. 22-60, Rome, New York. 


<q ADDED PROTECTION against product contamination 
is provided by Alcoa aluminum conduit. It needs no pro- 
tective coating, resists corrosion, and is nontoxic. 


ROME CABLE 
DIVISION OF ALCOA 
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Paradyne 41 prevents troublesome carburetor icing... 
the most common cause of stalling in the fall, winter and 
spring seasons. A combination of phosphorus-containing 
compounds, Paradyne 41 forms a protective water- and 
ice-repellent film on metal surfaces ... preventing ag- 
glomeration of ice crystals on carburetor surfaces. 





ADDITIVES 








maximum protection 


NEW ANTI 


PARADYNE 
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PARADYNE 41 PASSES STIFF 
ANTI-STALLING TESTS 


The photograph shows a car under 
going stalling tests in a controlled 
temperature room. Paradyne 41 in 
hibited gasoline gave outstanding 
performance under the most critic 
conditions. 


}— wlan 





A 





against engine stallin 


ALSO PREVENTS RUST 


showed no rust after 40 days. 


SAVES MONEY ON PHOSPHORUS 


41 provides an appreciable portion of the phosphorus}. 
required to modify combustion deposits...thus reducingj.h 
the amount of additional phosphorus additive required] § 
to prevent misfiring and surface ignition. e 


PERFORMANCE PROVEN BY THOROUGH FIELD TESTING i 


Extensive field tests, closely controlled test car studies a 
and large-scale distribution studies ... substantiate ser-} 
vice qualities shown by Paradyne 41 in laboratory test 
engines. 


EASY STORAGE AND HANDLING 


May be handled as a petroleum product . . . with normal 
precautions used in handling phosphorus additives. 
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1e 41 in 3% 1% 10% 
standin @ [ ] oy 
t critic YNE ADDITIVE ADDITIVE ADDITIVE nDOTTIVE nOOTTIVE ADDITIVE 


4 
‘All additives added to Base Fuel at 25 pounds per 1000 Barrels. 








DYNE 41 PROVEN SUPERIOR 


e bar chart shows the anti-stalling effect 
Paradyne 41 and six other leading addi- 
es when compared with the additive-free 
oline. Under test conditions, additive-free 
line allowed 22 out of 25 possible stalls. 
radyne 41 reduced the stalls to less than 
ur out of 25 — a reduction of over 83%. 
radyne 41 excels in anti-icing effectiveness 
asolinefen under the most critical temperature and 
midity weather conditions. 


LL UPON ENJAY FOR PRESCRIPTION- 
radyneflANCED ADDITIVES THAT 
phorus}.meet your exacting specifications 


lucingj.help you market your products 
quired} Successfully 










e new Paradyne 41 Technical Service Bul- 
in, and information about improving your 
oduct’s performance with a Prescription- 
alanced Paramins Package, are yours for 
e asking. 


tudies 
e ser- 
y test 


rmal 


ENJAY SERVES YOU 


TEST PANELS SHOW PARADYNE 41 
ANTI-RUST EFFECTIVENESS 


Rusted panel at left was immersed in gasoline 
over synthetic sea water for three days. The 
other panels were subjected to same conditions 
for 40 days, but gasoline was inhibited by small 
concentrations of Paradyne 41. Note that these 
panels are rust free. 


... With a complete line of petrochemicals to improve fuels and lubes 
¢ with a larger staff devoted exclusively to additives research and 
manufacture ...a staff available to help you meet your special 
additives requirements * with quality controls at every production 
step to assure that each order meets specifications * with expedited 
deliveries from Enjay product centers across the country. 


Want more information? Contact 
the nearest Enjay ofice: (Home 
Office) 15 West 51st Street, New 
York 19, N.Y. (Other Offices) Akron 
« Boston « Charlotte *« Chicago * 
Detroit + Houston « Los Angeles « 
New Orleans « Tulsa * Toronto 


XCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


S. DIVISION OF HUMBLE OIL & REFINING COMPANY 
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General arrangement of Ducon cyclones in the reactor and regenerator 
of a fluid catalytic cracking unit. Stainless cyclone collectors keep catalyst 
loss to a minimum. “Duclone” is a registered trademark of the Ducon Co. 


sstart here... 


...and end up in fluid bed cat crackers where they circulate 
up to 60 tons of catalyst every minute. At $400 to $500 a 
ton, lost catalyst can put a lot of red ink into a refinery’s 
operating budget. Breakdowns cost from $20,000 to $50,000 
a day. That's why it is so important to design with the 
right material from the start: USS Stainless Steel. 

Stainless Steel cyclones used for catalyst recovery are 
subjected to extreme heat and erosion. Temperatures in a 
regenerator unit can go as high as 1400° F. At high tempera- 
tures elemental sulfur corrosion would eat out most mate- 
rials in nothing flat. Not Stainless. And Stainless Steel 
retains its strength at high temperatures. Stainless cyclones 
aren't in danger of changing shape which could cause 
catalyst loss. 

Nothing equals Stainless Steel as a solution to the many 
complex problems in a refinery. It has outstanding corrosion 
resistance for a wide range of reagents, excellent high 
temperature strength. Its smooth, dense surface won't 
harbor contamination, is easy to clean. Above all, USS 
Stainless Steel promises long life and low maintenance. 
Order USS Stainless Steel through your USS representative 
or your local Steel Service Center. 

If you are interested in more information about these 
Stainless Steel cyclones, wire or write U.S. Steel, Room 
6104, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 

United States Steei Corporation — Pittsburgh 


USS is a registered trademark American Stee! & Wire—Cleveland 

National Tube — Pittsburgh 

Columbia-Geneva Steel — San Francisco 

f f th Tennessee Coal & iron — Fairfield, Alabama 

Left, welder completes longitudinal seam of one segment of the cyclone United States Stee! Supply — Steel! Service Centers 


at The Ducon Company's Mineola, N.Y. plant. Below, stainless steel United States Stee! Export Company 
cone is removed from the forming rolls. United States Steel 
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Drawing at right shows the Taylor Internal Reflux Com- 
puter System, installed at Phillips’ Sweeny, Texas, Re- 
finery on LP gas fractionation columns. It can be supplied 
with either pneumatic or electrical output. It fits into any 
control system already installed—also into any large scale 
digital or unit analytical computer installation. Set point 
can be adjusted manually by the operator or automatically 
from column temperature, process analyzers and/or com- 
puters, etc. 

Components are all standard, proven units. The Taylor 
Potentiometer Transmitter permits the use of thermo- 
couples in place of special resistance elements for narrow 
span differential temperature measurement. 
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COMPUTER CONTROLLER 
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Taylor Computer-Controllers in use on the light ends fractionation system, typical of several systems in use as shown in drawing above. 


lor Luslruments 
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BARREL OF PRODUCT... 


Phillips Petroleum Co. reports optimum 


fractionator efficiency with Taylor 


Internal Reflux Computer Control 


HE Taylor Internal Reflux Computer Control 
System consists of the addition of a simple 
analog computer to a fractionating column. It main- 
tains optimum reflux flow by instantly compensating 
for climatic effects encountered in outdoor installa- 
tions. This means: 
1. Consistent product quality—no rerunning or 
blending. 
2. Maximum utilization of existing installation. 
3. Minimum consumption of steam, air and water. 
4. Elimination of flooding—run to design capacity 
without loss of product. 
5. Increased production with no process change. 
Adaptable to any column design and existing piping 
and instrumentation. 


Here are Phillips Petroleum Company’s answers to 
questions commonly asked about this system: 


Are steam savings effected when using 
Internal Reflux Computer Controls? 
They minimize reflux adjustments necessary for 
day and night ambient temperature changes, thereby 
effecting steam;savings. At the same time they con- 
tribute to the maintenance of overhead product 
specifications. A lower reflux ratio obviously saves 


steam”. 


Are increased product yields realized by 
use of computer-controls? 


“While it is difficult to pin-point exact increases, we 


can say they permit continued tower operation at 
maximum load levels. Without reflux computer- 
controllers, column operation must be at a less effi- 
cient level to reduce hazard of flooding”. 


Does use of computer-controllers permit 
use of lower reflux-to-product ratio? 
Veg 


product specifications, such as a minimum of 95% 


particularly when operating to maintain 


isopentane overhead product. Without computer- 
controllers it would be necessary to operate at 97% 
isopentane to insure a minimum 95% product”. 


Do computer-controllers help meet 
product specifications? 


“Yes 


column conditions resulting from minor temperature, 


they compensate and ‘short-stop’ transient 


pressure and feed composition changes. It is no 
longer necessary to have product samples analyzed 
in the laboratory to serve as a guide for the operator 
to make changes in external reflux flow rate”. 


Are plant operators pleased with the 
performance of computer-controllers? 


“They are well pleased with the installations. They 
appreciate the smoother column operation and ease 
of meeting preduct specifications.” 
e e e 

Ask your Taylor Field Engineer about this system, 
developed and licensed by Phillips Petroleum Com- 
pany, or write for Bulletin 98374. Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, Ontario. 


_ MEAN ACCURACY F/RST 
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WESTINGHOUSE PROGRESSIVE AUTOMATION CAN HELP YOU ACHIEVE PLANT FLEXIBILITY, 
INCREASED POWER EFFICIENCY, ACCURATE PROCESS CONTROL 


Rapid changes in chemical processing techniques repre- 
sent the major problem confronting the industry. How 
to optimize profits from the present plant investment? 
How to utilize existing facilities when newer production 
processes are developed? 

Westinghouse is ready to help you plan economical 
steps to automatic production, to achieve your goals with- 
out over- or under-automating. Westinghouse Progres- 
sive Automation is an individualized plan to gain higher 
product quality through step-by-step control of opera- 
tions...a long-term plan with minimum capitalization. 

The dynamic growth of the entire chemical industry 
finds many electrical systems badly overloaded without 
adequate protection . . . and narrowly limited to adapt- 
ability to changing electrical needs. Powering-Up with 
an adequate electrical system is a logical first step (on 
the road to fully automatic production) recommended 
by Westinghouse. 

To help the industry provide more efficient means of 
supplying the large blocks of direct current, Westing- 
house developed the silicon rectifier for all voltages. 
Compared to other types of rectifiers, the high efficiency 
of Westinghouse silicon rectifiers permits power savings 
of $50,000 in a typical installation rated 100,000 amps, 
300 volts d-c. 

Alarm systems that monitor critical variables were 
an early step in automating process control systems. 


Chemical plants have found almost 100% reliability in 
their control panels with the addition of the Westing- 
house Cypak® . . . static switching unit. 

Combining groups of control loops is already being in- 
vestigated in experimental chemical plant installations. 
This advanced stage of automatic production utilizes 
data logging and digital computers. 

Before maximum automation is practical in the chemi- 
cal industry, two steps must be accomplished: more 
direct measurement of variables, and development of 
additional process data. 

Additional Westinghouse experience to guide you in 
automating your plant was gained in production of 
Prodac*. . . first applied to automatic steel-mill rolling. 
Opcon,* an associated development, experimentally 
controls process variables to select the optimum operat- 
ing conditions. 

And when widely separated functions are ready for | 
central control, look to Westinghouse for experience 
and equipment for industrial communication and control ; 
through multiplex telemetering and microwave trans- — 
mission. 

Today, and for the first time, there is one source for 
control and computer systems and all basic electrical 
equipment for the chemical industry. Call your local 
Westinghouse representative for complete information 
on PROGRESSIVE AUTOMATION, ° J-96145 


*Trade-Marks 


You CAN BE SURE...IF vs Westi nghouse 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29 
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<> | BROMINE DEVELOPMENTS 


RESEARCH 
CREATES NEW USES 
FOR THE UNIQUE 
PROPERTIES 
OF BROMINE 
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Build High Density Fluids 


Bromine is more than three times heavier than 
water. Hydraulic engineers, for example, find this 
property valuable in developing high density fluids 


React Fast 


Because bromine is highly reactive, it’s extremely 
easy to add bromine onto a compound, or to take it 
off. With bromine or brominated compounds, the 
reactions are fast, often avoid undesirable side- 





Fight Fire 


During World War II, specialized military fire- 
fighting jobs began to rely on certain brominated 
compounds for fast action. Use has spread to 
industrial applications, and current research shows 





to make possible more compact hydraulic systems 
without sacrificing efficiency. 


For years, the unique properties of bromine and bromi- 
nated compounds have sparked the creative imaginations of 
scientists. In fact, they’ve found hundreds of individual uses, 
and the list keeps on growing! The three characteristics de- 
scribed above stand out in the spotlight of current develop- 
ment work to improve commercial products and processes 

. and to make new ones possible. 

Most likely, new developments for your company depend 
on industrial chemicals and technical knowledge to put them 
to work. When your needs call for bromine or brominated 








Send Send information about: 
| (J Bromine and brominated compounds 
oe ([] Chemical intermediates 
today | (CoHigh density fluids 
} (-] Fire extinguisher fluids 
| 





THE DOW CHEMICAL COMPANY e 
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reactions, unwanted by-products. 


additional bromine compounds of great value. 


compounds, we suggest you call in Dow. Our latest investi- 
gations are in the areas of new fast-acting chemical inter- 
mediates, high density fluids and fire-fighting agents. 

Besides providing highly pure elemental bromine, Dow also 
upgrades it into hundreds of compounds—both standard items 
and chemicals compounded to “prescription.” New bro- 
minated compounds are constantly being studied. Further- 
more, Dow offers its research facilities and vast experience 
for developing bromine’s ability to serve your particular 
needs. For further information, return the coupon below. 


Bromine was Dow’s first product. The sketch shows founder Herbert 
Dow’s first plant where, in 1891, he perfected the electrolysis method 
for producing bromine in commercial quantity from brine wells in 
Midland, Michigan. Later, Dow pioneered the recovery of bromine 
from sea water. In the past decade, Dow also pioneered the bulk 
shipment of bromine. Today, The Dow Chemical Company with 
expansive modern facilities continues as a major producer of high- 
quality bromine and its compounds, with nearly 70 years’ back- 
ground of experience and highly developed knowledge. 


We are interested in bromine for use in at eee = 

















NAME — ee eee 

TITLE 2 as 

COMPANY _ comand 

ADDRESS _ ee ae ee eee 

CITY_ ZONE _ STATE were 
MIDLAND, MICHIGAN 
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Hortonspheres built of USS ‘‘T-1" Steel for Compania Cubana Del Nitrogeno, S. A., Matanzas, Cuba. 
Designed, fabricated and erected by Chicago Bridge & Iron Company. 


This mark tells you a 
product is made of modern Steel. 














Weight cut 50% 


in (is) “T-1” Steel pressure vessels 


Each of these two Hortonspheres in Matanzas, Cuba, has a 
capacity of 8,750 barrels of anhydrous ammonia. They are 
45.5 feet in diameter and each shell weighs about 311,350 
pounds. By designing them with USS “T-1” Constructional 
Alloy Steel, to an allowable working stress of 32,400 psi, the 
plate thicknesses were reduced to 1.109 inches and 1.075 
inches. This is about 50% less than if A212-Grade B fire 
box quality steel had been used. 

Result: Only 363 tons of USS “T-1" Steel were needed for 
both tanks, reducing by one-half the amount of steel that 
would otherwise have been required. Freight, handling, weld- 
ing and erection costs were less—and the user got a stronger, 
tougher vessel with an overall saving in cost. 

Fabrication steps: Plates of USS “‘T-1” Steel sin widths of 
78 inches and 115 inches, and in lengths up to 19 feet 
2-1/2 inches, were shaped cold and field stress relieved. 
Column plates and some shell plates were stress relieved 
in the shop. Electrodes used in field welding were low hy- 
drogen type of the E110 strength level and all field welds 
were 100% radiographed. With a minimum yield 
strength of 100,000 psi, plus toughness, weldability, and high 
resistance to impact abrasion, USS “T-1” Steel is ideally 
suited for many applications throughout industry. Write for 
our latest booklet. United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. uss ang 7-1" are registered trademarks 


Hortonsphere is a registered trademark of Chicago Bridge & lron Company 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel — San Francisco 

National Tube— Pittsburgh 

Tennessee Coal & Iron—Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Steel Export Company 


United States Steel 
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Typical control panel at Union Carbide’s Institute Plant has over 100 Foxboro Consotrol* indicators, recorders, and controllers. 


for Union Carbide's Institute Plant...rapid, 


A sprawling chemical metropolis, stretching as far as the 
eye can see. That’s Union Carbide Chemicals Company’s 
Institute, West Virginia plant — producer of Ucont 


Fluorocarbon propellants and refrigerants. 


Foxboro instrumentation is used to help control 20 of 


the different processing units at the Institute Plant. Over 
10,000 Foxboro indicators, controllers, recorders, and 


transmitters are used, as well as thousands of Foxboro 
control valves. 

Union Carbide reports favorably on their Foxboro 
instruments. “In general, we find them easy to work on, 
easy to repair, easy to maintain.” And the company adds, 
“we appreciate the ability of the Foxboro engineers who 
work with us.” 


*Reg. U. S. Pat. Off. 
¥ Trade-mark of Union Carbide Chemicals Co. 
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Process is hydraulic — requires fast, sensitive instrument response. 


sensitive Foxboro control 


You'll like working -with Foxboro, too. Unsurpassed 
instrumentation, both pneumatic and electronic; unsur- 
passed engineering and service. Ask your local Foxboro 
Field Engineer for the complete story. Or write for ; 
Bulletin 13-18. The Foxboro Company, 366 Neponsct . 


Avenuc, Foxboro, Massachusetts. Lab analysis is done right 1n the control room of 
this Carbide processing unit. Necessary process 
adjustments can be made on Foxboro controllers 


Ox BOR the minute technician detects the need. 


PEG. Vv. S. PAT. OFF. 











See why ALCOA ALUMINUM makes a good design habit 





Requirement: metal pipe and tube to insure corrosion-free fluid handling 
at low initial cost and minimum upkeep 


Key to good design: specify low-cost, trouble-free tubular products of 


Alcoa Aluminum 


The overpowering volume of pipe and tubing needed in 
the process industries makes it one of the biggest single 
material investments in most plants. Historically, the 
repair, maintenance and replacement of piping systems 
has been too, one of the biggest causes of an alarming 
increase in maintenance costs. Both factors make vital a 
clear understanding of the rather remarkable advantages 
of aluminum pipe and tube. 

First of all, from a cost standpoint, aluminum is very 
frequently the lowest cost material suitable for a wide 
variety of applications in moving fluids through a plant. 
Consider, for example, the fact that the initial cost of alu- 
minum may often average as much as 50 per cent less 
than that of admiralty for identical applications. Even 
greater savings apply when other metals such as stainless 
or mild steel are compared with aluminum. 

Beyond these initial cost savings, aluminum provides 
significant maintenance benefits. For instance, no other 
commonly used metal offers aluminum’s great resistance 
to corrosion. And the corrosion resistance for specific 





Process piping of Alcoa Aluminum is shown here in a system designed 
to handle liquid sugar. The natural corrosion resistance of aluminum 
prevents contamination of the syrup, insures long service life and 
prevents excessive maintenance. Its scavenging action reduces un- 
desired heavy metal contamination, thereby improving the end prod- 
uct. And aluminum’s low friction factor permits fast flow without 
excessive pumping costs. 
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, Al 
alloys exposed to particular environments can be dete:- oe 
mined from a substantial body of factual service data ac- 9 brie 
cumulated by ALcoa over the past 40-odd years. = 


It is hardly surprising that aluminum, in a variety of 9 tria 
tubular forms, is gaining the confidence of more and 
more designers and builders in the process industries . . . 
as suggested by the aluminum applications described on 
these pages. ALCOA’s engineers are anxious and willing 
to share their factual knowledge of aluminum which in- 
spires this confidence. They are doing so through a series 
of engineering conferences being held this year in major 
cities around the country. Your local ALCOA sales office 
will be happy to furnish details. 

You may also wish to avail yourself of the body of 
ALCOoa literature which describes in technical detail the 
known performance characteristics of aluminum in a 
variety of process industries applications. Simply fill in 
and mail the coupon opposite. 

World wide sales through ALCOA INTERNATIONAL, 
Inc., 230 Park Avenue, New York 17, N.Y. 





This aluminum pipeline is shown being welded and laid in Lake Mara- 
caibo, Venezuela. Aluminum—without special coatings—has proved 
highly suitable for this operation because it resists so well the corro- 
sive attack of the brackish waters in the lake. Since no coating is re- 
quired, the low initial cost of the aluminum has proved a significant 
benefit. The light weight of the aluminum pipe speeded laying opera- 
tions, and it has no vulnerable coating which would require babying ; 
the pipe. ‘ 
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Alcoa Aluminum jacketing keeps the thermal insulation on 





New UNISTRENGTH® pipe by Alcoa now makes 
it possible to design low-cost welded alu- 
minum lines with uniform bending, bursting 
and tensile strength throughout their length. 
The secret is a reduction in wall thickness 
everywhere but at the ends where it is needed 
to overcome the local reduction in strength } 
caused by the heat of welding. The result is ” 
aluminum piping which weighs up to 40% less 


but provides equivalent design strength. 













Alcoa Aluminum heat exchanger tubing is frequently the 
lowest cost material with suitable corrosion resistance for 
a variety of heat transfer applications. Moreover, aluminum 
frequently displays significant extra benefits—as in this 
pair of aluminum oil-to-oil exchanger bundles for pre- 
heating vegetable oils. Here, the aluminum alloys have no 
catalytic effect on the oxidation of the vegetable oil. 








Aluminum Company of America, 871-F Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature covering Alcoa Aluminum for tubular products and other uses 


lete: these large diameter steam lines fully effective. The light, 
a ac- bright aluminum jacketing shields over 514 miles of piping 
and insulation from rain, snow, dirt and ice while provid- 
ing effective protection against a highly corrosive indus- 
ty of trial-marine atmosphere. 
and 
oe 
d or 
lling 
1 In- 
2ries Alcoa UNITRACE® is the light, strong, 
a corrosion resistant pipe which provides 
ajor steam and product passages in a single 
ffice extruded unit. It has proved an excellent 
way to cut cost and improve the efficiency 
of steam traced lines—by eliminating 
y of costly external steam jackets or ineffi- 
the cient tracer tubes. Now a new product, 
na me qemes cem ce ee e e  e o 
i Alcoa DUOTRACE* makes possible the 
same important benefits in steam traced 
[AL systems where recirculation is desirable. 
’ As sheown, DUOTRACE provides two trace 
passages plus the product passage in 
one extruded unit. Flange and Trace Cap 
fittings compatible with conventional pip- 
ing are available for both UNITRACE 
and DUOTRACE. 
Design Note: Consider UNITRACE and 
DUOTRACE as low-cost successors to 
both heat exchangers and preheaters. 
*Trademark of Aluminum Company of America 
ira- 
ved 
rrO- 
re- 
ant 
ra- 
ing in the process industries: 





ALCOA 


(0 10197 Aluminum Pipe and Fittings 

0 34-10418 Alcoa Unitrace: Combines Piping and Tracing 
in One Unit 

(0 10270 Alcoa Utilitube 








ALUMINUM COMPANY OF AMERICA §— 


ares es 6 


A LU AA i Pai U AA } ( 10460 Process Industries Applications of Alcoa Aluminum 
(CD 20849 Resistance of Aluminum Alloys to Weathering and 


Resistance of Aluminum Alloys to Chemically Con- 
j taminated Atmospheres 
dD (0 20265 Have You Tried Aluminum in Your Refinery? 











ne watch Name 
W PRESENTS” 
'vuesday, ABC-TV, — Company 
\ Bid “ALCOA THEATR 
alternate Mondays, Title 
| NBC- 
Address_ 
City 
State_ 
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(0 20437 Aluminum Alloy Heat Exchangers 
in the Process Industries 
0 20272 Aluminum Alloys for Handling High Purity Water 
(J 21090 Resistance of Aluminum Alloys to Fresh Waters 
(0 10130 Forming Alcoa Aluminum 
0 19416 Brazing Alcoa Aluminum 
(0 19415 Welding Alcoa Aluminum 
(0 19051 Alcoa Aluminum Handbook 
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Honeywell Control Valves give you many special 

| advantages—described in an informative new 

booklet, ‘‘What's in it for you?’’. Write today for your 
copy. MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 





PIOGNEERING THE FUTURE 
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Photograph taken at Johnson & Johnson 





TRAYLOR PREGISION 


from design through installation to operation 








Shown above are two* 11’-3” x 300’ dry process 
Traylor kilns designed to meet the specific needs 
of the Lone Star Cement Plant in Nazareth, Penn- 
sylvania. These modern rotary kilns feature full- 
floating type roller ring and roller supports which 
insure easy alignment, continuous operation and 
low maintenance costs. Traylor rotary kilns have 
all welded steel shells, feed and discharge end 
seals and improved kiln feed. 

Write today outlining your kiln requirements and 
let our engineers make recommendations . . . or 
write for Bulletin No. 1115. 


*Shown in the background are two additional Traylor Kilns, 11’-3’’ x 270’. 


TRAYLOR ENGINEERING & MANUFACTURING 
DIVISION OF FULLER COMPANY 
1570 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York, Chicago, San Francisco 
Canadian Mfr: Canadian Vickers, Ltd., Montreal, P. Q. 
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MILLIONS OF 
New low temperature insulation handles jobs CLOSED CELLS 
in — 300° F. to + 220° F. range MAKE U-200 


Of course, this new Unarco U200 insulation is not in use on the moon... 


but it could be, because it handles temperature extremes even greater than e Waterproof 
would be required on this bleak island in space.* What’s more U200 does it 
without thermal shock effects anywhere along the line. e Vapor Resistant 


A new, extremely lightweight, closed cell synthetic, U200 has excellent heat 
and chemical resistance. Its K factor is only 0.14 at 70° F. mean temper- 


ature ... lowest on the market. Density is only 2.3 Ib. per cubic foot. Yet © Efficient 

this remarkable, new material has high compressive and flexural strength. 

It’s non-toxic and easy to handle, too. « Lightweight 
Try it just once and you'll see how quickly and easily it can be cut and 

applied with a very minimum of standard hand tools. It can actually reduce e Easy to Handle 


application costs by as much as 50%. 

Available in accurate, half-round sections; in nominal thicknesses and in 
standard pipe sizes. Individual sections 36 inches long. Also available in 
12” x 36” block form—1” to 5” thickness in 14” increments. 

(*) — 243° F.to +214° F. Estimated moon temperatures as listed in a leading American encyclopedia. 
Get complete engineering specifications and other details before another day goes by. 
Write today on your company letterhead for Unarco Bulletin No. U200-1. 


*Closed cell content of 85% plus, 











UNARCO PRODUCTS 


e UNIBESTOS, Amosite Asbestos 
Pipe Covering and Block « Calcium 
Silicate Pipe Covering and Block 
© 85% Magnesia Pipe Covering 
and Block ¢ Mineral Fiber Block 
Wrap-On Insulation ¢ Lace-On Insu- 
lation * Turbine Blankets © Insu- 
lating and Finishing Cements e 
Asbestos Textiles ¢ Packing and 
Gasketing. 











UNION ASBESTOS & RUBBER COMPANY 


Fibrous Products Division + Dept. 256, Bloomington, Illinois. 
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Controls are set and 

these Waytrols 

proportion materials 

onto the make-up 
belt at a constant 

rate throughout Ss 

a run. 











“BECAUSE 
WAYTROLS 
CONTROL 
OUR MIX 


Brick size, colors and texture run , ' 


the same month after month” 
eoo ®ee;\ee0 eee 
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Building bricks by the millions are 
produced in the highly automated 
plant of Payne Brick Company, 
Elgin, Texas. Colors, size and tex- 
ture are duplicated by accurate, 
continuous proportioning of ma- 
terials going into their make-up. 
Jeffrey WAyTROLS® handle that 
proportioning — weigh-feed shale, 
red clay and calcined clay at the 
head of the conveyor, add barium 
carbonate later to kill scumming. 
Because of the accuracy of the 
Waytrol, no excess barium need 
be added to assure an adequate 
quantity; sizable savings result 
from avoiding this waste. 
Waytrols will save on labor 
where you’re doing manual mea- : 
suring or weighing, and by chang- ae 
ing from batch to continuous if , i i eee ee ° | 
feeding. Catalog 941 describes this % . | 
automatic weigh-feeding equip- 
ment. For a copy, write The Jeffrey 
Manufacturing Company, 909 N. 
Fourth Street, Columbus 16, Ohio. 
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CONVEYING + PROCESSING « MINING 
EQUIPMENT... TRANSMISSION MACHINERY 
-.. CONTRACT MANUFACTURING 
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A BUFFALO RESIN-BONDED FIBER GLASS 
FAN MAY BE YOUR ECONOMICAL ANSWER 


Excellent chemical resistance to a wide range of 
acids, salts, gases, organic materials and other cor- 
rosives — strength and resilience — ability to stand 

temperatures up to 300°F. with special resins — and 
light weight are some of the desirable characteristics 
of the ‘Buffalo’ Type FG Fan. 







FLANGED INLET AND OUTLET-—for gas-tight connections. 
CAPACITIES — up to 34,000 cfm. 
PRESSURES — up to 10” static. 


Fan Housing — resin-bonded fiber glass with stainless steel 
studs moulded-in for mounting to the bearing stand flange. 
Efficient scroll shape. 


Rotor— husky steel wheel com- 
= pletely encased in resin-bonded 
fiber glass. Factory-balanced, 
statically and dynamically, for 
PR 0 B [EM 9 vibrationless performance. 
a 

















corrosion-resistant impact-resistant won't support combustion 





WRITE FOR BULLETIN FI-511 for all details and chemical resistance table. 


BUFFALO FORGE COMPANY 


Buffalo, New York 
Buffalo air handling equipment to move, beat, 
cool, dehumidify and clean air and other gases. 








Buffalo Machine Tools to drill, punch, shear, bend, siit, As h.. Buffalo Centrifugal Pumps to handle most liquids Squier machinery to process sugar cane, coffee and Mee 
notch and cope for production or plant maintenance. A. and slurries under a variety of conditions. Special pr ing hi for ch /s. 
ATES = 
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FISHER. .... az unparalleled 


Standing firmly behind every Fisher 


product is the “know-how” and motivat- 


ing spirit that has guided the Fisher 
organization since 1880. These, combined 
with the remarkable engineering and 
manufacturing facilities illustrated and 


described here, have made possible the 
slogan: “If it flows through pipe anywhere 


in the world ... chances are it’s controlled 


by FISHER.” 








CONTINUOUS ADVANCED RESEARCH 
Increasingly severe service conditions are 
encountered daily in the fields of nuclear 
power and cryogenics. To meet these con- 
ditions, Fisher research maintains a con- 
tinuous program for development and 
use of new metals and materials. 


PRACTICAL DESIGN ENGINEERING 
Design engineering at Fisher is always 
aimed at solving industry’s flow control 
problems, practically and efficiently. Over 
80 years of development and improve- 
ment has resulted in a full line of controls 
of proven durability and performance. 


FISHER 
GOVERNOR 
COM PANY 





IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / Rochester, England | 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA. 


TESTING AND DEVELOPMENT 
Representative of the very latest and 
finest in equipment, that aids Fisher engi- 
neers in the development of new and 
improved products, is the recent addition 
of a test line that is capable of handling 
pressures up to 2500 psi, air or water. 
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ad | engineering and manufacturing facility 





....to build better 
PRESSURE AND LIQUID LEVEL CONTROLLERS 













Type 2500-249 Series S100 
Level-Trol Gas Service 
Regulator 





Type 657-A 
Diaphragm { 
Control Valve q | 





Type 543 
Electro-Pneumatic 
Transducer 


Wizard II 
Pressure Controller 


Type 350 
Electro-Hydraulic 
Control Valve 





SINCE 1880 





' LATEST PRODUCTION METHODS 
j Various new style grinders produce a 
- super-finish on Fisher valve guides and 
bushings, second to none in the industry. 
It is typical of precision manufacturing 
methods that assure long, trouble-free 
operation of Fisher controls in the field. 








* 


Type 92-B 
Pilot-Operated 
Steam Reducing 
Valve 


RIGID INSPECTION PROCEDURES 
The highest ratio of inspection personnel 
to production personnel, in the control 
valve industry, is maintained at Fisher. As 
a typical example, there are no less than 
704 inspection operations performed on 
a 4" Type 657-A diaphragm motor valve. 











Type 99 
Gas Regulator 





EFFICIENT FIELD SERVICE 
“‘Supermarket"’ 36-hour delivery, from the 
factory, on popular sizes and types of 
controls is only one of many services avail- 
able to Fisher customers. 17 sales offices 
throughout the country maintain field 
stocks for immediate delivery. 
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After eight years carrying lithium chloride brine... 
No Corrosion in Saran Lined Pipe 


When pipe must carry extremely corrosive lithium chloride 
brine . . . when floor-level installation freely exposes it to 
danger of accidental damage from trucks and tools . 
doubly protective Saran Lined Pipe can mean dependable, 
low-maintenance operation for many years. 


Lithium Corporation of America’s Minneapolis, Minne- 
sota, plant produces pure lithium metal as well as various 
lithium salts. In the production of lithium chloride, Saran 
Lined Pipe is used to carry LiCl brine to drying equipment 
for the removal of water. This brine is extremely corrosive 
and will quickly eat through steel pipe should a crack 
develop in the lining. Other Saran Lined Pipe carries sus- 
pensions of lithium fluoride and hydrofluoric acid, a com- 
bination which will attack and destroy even glass. Because 
of its strength and extreme corrosion resistance, there’s 


never been a failure in the Saran Lined Pipe. 


Saran Lined Pipe at this plant is installed close to floor 
level in some working areas, constantly exposed to the dan- 
ger of accidental damage from trucks and tools. Lithium’s 
engineers stated, “Saran Lined Pipe provides protection 
from outside damage and from corrosion by the solutions 
carried. In eight years of pumping LiCl brine through 
Saran Lined Pipe at 30 to 50 psi, there’s never been a 
breakdown, and very little maintenance was required.” 


Saran Lined Pipe, fittings, valves and pumps are available 
for systems operating from vacuum to 300 psi, from below 
zero to 200° F. They can be cut, fitted and modified easily 
in the field, without special equipment. For more informa- 
tion, write Saran Lined Pipe Company, 2415 Burdette 
Avenue, Ferndale, Michigan, Dept. 1780-AK6-27. 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 


> 


> 
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Kellogg Engineers and Builds 
World’s Biggest Olefin Plants 


Whether your approach to ethylene is through the steam 
pyrolysis of hydrocarbons or the recovery of ethylene 
from gas mixtures, Kellogg has developed processes 
which can assure the optimum investment, operating 
costs, product purity, and yield. For more information 
about Kellogg’s 2-billion-pound background in 
engineering and/or building ethylene plants, write for a 
copy of “‘Olefin Plants’’ Kelloggram. 


FUTURE WORLD’S LARGEST is Socony Mobil Oil 
Company’s ethylene plant at Beaumont, Texas. It 
is the first large plant in the U.S. to crack naphtha 
into olefins. Engineered by The M. W. Kellogg 
Company, as shown in this scale model, it is sched- 
uled for completion by Kellogg by 1961. Capacity 
will be 380 million pounds annually of 99.9% purity 
ethylene. 

This newest plant consists of steam pyrolysis, gas 
treating, and product recovery sections. It has been 
designed to handle simultaneously both liquid and 
gaseous feedstocks. In addition to ethylene, major 
products will include propylene, propane, a B-B 
product, gasoline, and fuel oil. 


LARGEST OUTSIDE THE U.S. is the English Wilton 
Works of Imperial Chemical Industries, which now 
includes three olefin plants. Photograph shows 
Plant No. 3. All are the result of close engineering 
cooperation between Kellogg and I.C.I. Together, 
they represent a current output of 110,000 tons per 
year of high-purity ethylene, and a potential of 
140,000 tons. 

Plant No. 1, commissioned in 1951, was the first 
full-scale adoption of the then novel process of oil 
pyrolysis developed in Kellogg’s laboratories. Its 
success led to the addition of Plant No. 2 in 1956, 
and then to No. 3—representing a 60% increase in 
olefin capacity—in 1959. 


THE M. W. KELLOGG COMPANY 


711 Third Ave., New York ¢ Subsidiary of Pullman Incorporated 


Offices of other Kellogg companies are in Toronto, 
London, Paris, Rio de Janeiro, Caracas, Buenos Aires 





The Pump that can TAKE THE AIR! 


In most applications where self-priming 
pumps aren’t needed there are occasional 
circumstances that bring air or gas to the 
pump along with the liquid. If you’ve spe- 
cified a LaBour Type Q or SQ, when this 
happens the pump clears itself without stal- 
ling and goes on pumping. 

The ability of these LaBour pumps to 
handle considerable volumes of air or gas 
mixed with the liquid is a function of the 


open impellers in conjunction with proper 
casing design. Since the open impellers work 
without dependence upon close clearances, 
these pumps show little loss of efficiency after 
long wear and severe service has increased 
original clearances manyfold. 

Get the facts about pump efficiency and 
other advantages of open impeller design as 
created by LaBour. We’ll be glad to supply 
those facts. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. ELKHART, INDIANA, U.S.A. 
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BAILEY ARMORTUBE is available with A, thermoplastic sheath over steel armor; B, thermoplastic sheath 





under steel armor; C, thermoplastic sheath over and under steel armor; or D, with just steel armor. 


For its “Armortube” control system cables, Bailey specifies 
Anaconda precision copper tube in long coils 





A TYPICAL INSTALLATION of Bailey Armor- 
tube in a large utility, indicating the large 
number of separate lines carried by two 
easily installed cables. 
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Armortube® flexible, armored, multiple- 
tube cable made by Bailey Meter Com- 
pany, Cleveland, Ohio, has saved up to 
40% of single-tube installation and 
maintenance costs in pneumatic, meter- 
ing and control systems. 

Armortube cable is available in 
lengths up to 1000 feet and in bundles 
of up to 19 individual 144” O.D. copper 
tubes. Steel interlocking armor protects 
the tubes from mechanical damage and 
simplifies installation. In addition, 
various combinations of thermoplastic 
sheathing are available to provide fur- 
ther protection from moisture and cor- 
rosive atmospheres during and after 
installation. 

CLEAN AND DRY. The copper tubes must 
meet rigid quality specifications, and 
Bailey has found that Anaconda cop- 
per tube consistently meets its require- 
ments. Anaconda takes special care to 
see that inside surfaces are clean, 
smooth, and bright—free from dust, 
dirt, or metal chips which might inter- 
fere with the operation of delicate air 
and hydraulic circuits. Tube ends are 
sealed to keep out moisture and foreign 


matter during storage. 

FLEXIBLE AND ACCuRATE. Anaconda cop- 
per tubes are uniformly soft, highly 
flexible—for easy bending during instal- 
lation. And they are accurate in size 
and shape. 

LONG LENGTHS. For applications such as 
instrumentation, Anaconda can pro- 
duce copper tubing in coils up to 2200 
feet for 44” O.D.—up to 1400 feet for 
32” O.D.—up to 1000 feet for 4%” O.D. 


QUALITY TUBE AND CREATIVE TECHNICAL 
services. Whatever your requirements 
for precision copper tubing—instrumen- 
tation or capillary tubing, or restrictor 
tubes — Anaconda specialists can help 
you find the most economical way to do 
the job. For such technical assistance, 
see your American Brass representa- 
tive, or write: French Small Tube Divi- 
sion, The American Brass Company, 
Box 1031, Waterbury 20, Conn. 6069 


INSTRUMENTATION TUBING 
39 









The Goulds-Pfaudler glassed pump is 
available in conventional hydraulic 
design, simplifying installation and 
maintenance. Four sizes with capacities 
up to 700 GPM, heads up to 140 ft. 
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IS THIS 
HAPPENING 
INSIDE 
YOUR 
PUMPS? 


When you pump corrosives, the inside of 
your pump can look like this. Or... 

You can pump corrosives without corro- 
sion with the Goulds-Pfaudler Fig. 3708 
glassed pump. Every surface that comes in 
contact with the pumpage is protected by 
tough borosilicate glass fused permanent- 
ly to the metal! 

This glass-to-metal bond resists most 
acids at temperatures up to 350°F and 
alkalies at moderate temperatures. 





You also prevent loss of product due to 
contamination, since glass is inert. Glass 
is smooth — discourages product adhesion 
and scale build-up. 

For all the details, write for Bulletin 
725.2 . . . plus a second booklet, “It’s 
What’s Inside That Counts,” that gives 
you the inside story behind the new 
Goulds-Pfaudler glassed pump. Write 
Goulds Pumps Inc., Dept. CE-60, Seneca 
Falls, New York. 


GOULDS @ PUMPS 
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2,250,000 Btu/hr vaporizer using Dowtherm at the Dow Corning Corporation. 


PRECISE HIGH TEMPERATURES with COMPLETE SAFETY 
NO open flame and NO high pressure steam 


In the process industries, obtaining high temperatures 
without undesirable side effects is a year-round prob- 
lem. Direct heating with an open flame or heating with 
high pressure steam often creates fire or explosion 
hazards. And where precise temperature control is 
important, they may also result in control difficulties 
and cost problems. 

The answer to these problems is an FW high- 
temperature low-pressure vaporizer. FW has been 
designing and building them for 26 years and in that 
time has installed more than 700 organic process 
heating systems. Individual units range from 44,500 
to 50,000,000 Btu/hr and operate at temperatures 
from 350 to 750 F at pressures from 1 to 113 psi. 

If you have process heating problems, remember 
that only Foster Wheeler does the complete job. 


The design of your entire heating system is analyzed 
to make sure that the application, piping arrange- 
ment, and thermal design are correct. And FW not 
only designs and builds the vaporizer, but also installs 
the unit and places it in service at top efficiency. In 
addition, FW engineers are available to work with 
your consultants and engineers to solve future prob- 
lems concerned with process changes, relocation of 
equipment, and plant expansion. 


For your high-temperature low-pressure heating 
problems draw on Foster Wheeler’s long and varied 
experience with vaporizers and process facilities. 
Many of the outstanding process companies have 
done so... repeatedly. Write for Bulletin ID-54-5. 
Foster Wheeler Corporation, 666 Fifth Ave., New 
York 19, N.Y. 


Heat Engineered products, plants and processes . . . for the world’s petroleum, process and power industries. 





FOSTER WW 








NEW YORK LONDON 
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The V-port disc in all Hancock “Flocontrol” Valves 
insures proportional flow throughout the entire lift of 
the stem. They are valves that help you achieve uniform 
product quality through closer control, save steam and 
fuel on process work, and cut maintenance costs. 

“3 in 1” valve design combines variable orifice with 
shut-off and micrometer dial and pointer. The valve 
opening can be set within 1/10 turn of the handwheel 
—you can duplicate all settings easily, instantly. No 
shut-off valve required—flow is in a straight line, with 


separate shut-off seating surface located away from the Hancock “‘Flocontrol” 
V-ports valves assure positive 
gay = : ‘ pinpoint control—elimi- 
Hancock “Flocontrol” Valves are available in Bronze nate all guesswork. 
and Steel to meet the most demanding services. Ask 


your industrial supply distributor for details. 





HANCOCK “FLOCONTROL”’ VALVES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Valve Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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filtration 


A COMPLETE RESEARCH AND ENGINEERING SERVICE 


. . Geared to the filtration needs of all industry! 


In its Batavia (Ill.) and Yonkers (NY) labora- 
tories, a staff of Sperry specialists are actively 
engaged in technical service and filtration 
research. A large backlog of Sperry experience 
stands by for directional guidance. 


From this firm footing comes the engineering 
that distinguishes the entire Sperry line. 
SPERRY FILTER PRESSES: All styles and 
sizes, with center, side or corner feed; open or 
closed delivery; simple or thorough washing; 
high or low temperature controls. SPERRY 
CLOSING DEVICES: In 8 models including 


D.R. SPERRY & CO. 


Filtration Engineers 


BATAVIA, ILLINOIS 


Sales Representatives 


George S. Tarbox B. M. Pilhashy 
808 Nepperhan Ave. 833 Merchants Ex. Bldg. 
Yonkers, N. Y. San Francisco, Cal. 


Alldredge & McCabe 
847 E. 17th Ave. 
Denver, Colorado 


The Gilbert Tramer Co. 
1217 Main Ave. 
Cleveland, Ohio 


Texas Chemical Eng. Co. 
4101 San Jacinto 
Houston, Texas 
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the hand operated HANDRAULIC and popu- 
lar EHC-L Electric models. SPERRY FILTER 
MEDIA: All types, all sizes, all material. Plain 
or punched to your specifications. 


This is Sperry Total Filtration. Broad in scope, 
specific in application. Put it to work on the 
solution of your particular filtration problem. 
Write today. Or mail coupon for your free 
Sperry catalog. 


D. R. SPERRY & CO. Dept CE-6 
Batavia, Illinois 


([] Send Free Sperry Catalog 


([] Have your Representative Contact us 


Name 
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Company 





Address 








City. 
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Who counts ’em? 
CAMBRIDGE does... 


. . . because exact mesh count and mesh 
size are the trademarks of Cambridge 
INDUSTRIAL WIRE CLOTH. 


But, quality isn’t the whole story. When 
you call Cambridge for industrial wire 
cloth, you also get service . . . prompt 
answers to your inquiries . . . quicker 
deliveries . . . and an experienced Field 
Representative who follows up your order 
to make sure our product is giving you 
the best possible service. Let us quote 
on your wire cloth needs. We manu- 
facture wire cloth from any metal or 
alloy—including’ titanium—in nine basic 
weaves. Very likely, we have what you 
require in our warehouse right now. For 
samples or more information, call your 
Cambridge Field Engineer...he’s listed in 
the yellow pages under “‘Wire Cloth’’. Or, 
write for FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


Department G e Cambridge 6, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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More efficient CRUSHING AT LOWEST COST for labor, 
power and upkeep with WILLIAMS REVERSIBLE IMPACTOR 






























For secondary crushing, the economy and high production of a Williams 
Reversible Impactor is unequalled, whether raw material is hard and 
abrasive or soft and friable. Precision control of specified top-size is 
easy, usually in a closed circuit system, from a coarse 2” with minimum 


¥ a0 4-1-11:16 0-tohe Gale), Biille fines, down to 35 mesh or finer. 


als | al adjust A sir 


evers 


The Impactor has no grates. Material fed into the mili is reduced to 
proper size while rebounding between the whirling hammers and impact 
INTERIOR VIEW of small Impactor shows typical blocks, until discharged from bottom opening. Grinding or rubbing action 
sanese viccl and other altova. hater temousble ome is eliminated—power, replacement parts and downtime are reduced to a 
disturbing fee ther mechanisms minimum. No fine adjustments need be maintained. 

Reversible rotation is a prime feature of the Williams. So is Wide Open 
Accessibility to interior. So are the /nterchangeable Impact Blocks to bal- 
ance wear. So are the many other exclusives that hold cost-per-ton to 
the very lowest. There is a size and model for your exact needs. Write 
for catalog. 





WILLIAMS PATENT CRUSHER AND PULVERIZER CO. 
2706 N. 9th Street * St. Louis 6, Mo. 









Hammer Helix-Seal Roller Air Vibrating Feeders 
Mills Mills Mills Separators Screens Oldest ond largest manufacturers of hammer mills in the world 






CHEMICAL ENGINEERING—June 27, 1960 45 











ONE pump becomes MANY ... saving you pump dollars 

... giving you a wide range of clear water, non-clog and 

; other liquid-handling modifications ...when you stand- 

~ ardize your pumping operations with Fairbanks, Morse 
ADAPT-ABLE pumps. sy 

F-M ADAPT-ABLES consist of a pump frame and simple 
adapter to which can be attached a wide variety of F-M 
hydraulic ends with enclosed, semi-open or non-clog im- 
pellers. Conversion is easy... inexpensive, too. 

F-M ADAPT-ABLES are ‘‘NEMA-Matched’’: pump mounting 
dimensions are standardized with similar dimensions of 
Nema-driving motors. Gone is the need for make-shift | 
height-adjusting blocks and odd-bore couplings! 

The ADAPT-ABLE design means that the most economical 
frame size may be selected to match the motor horsepower 
requirements of the pumping job. 

And there are other advantages: choice of mechanical 
seals or conventional stuffing boxes with easy field change- 
over from one to the other . . . interchangeable bearings 
for pumps and motors. For special liquid handling prob- 
lems, hydraulic ends can be specially alloyed to fit the 
needs: we've been solving such problems for generations. 
. Regardless of what liquids you pump...or where... 
Fairbanks, Morse builds pumps and matching power units 
for youruse...inagreater range of sizes, types and capac- 
ities than anyone, anywhere. Start SAVING pump and 
motor dollars by putting F-M's vast hydraulic experience 


to work in your plants, process lines and products... now! 


‘nema-matched ‘adapt-aL/eas 


--- A Oot of pumps tr ONE package / 


a 





Fairbanks, Morse 
THE PROUDEST NAME IN PUMPS 
Pump and Hydraulic Division e Kansas City, Kansas 
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10 ooo More than 10,000 of this Model HA “PAYLOADER” have been sold to 
9 foundries, fertilizer and chemical plants and to other industrial users — 


“HMA” units more than any other rubber-tired tractor-shovel. 


The Model HA continues to be one of the 
most popular tractor-shovels in the complete 
“PAYLOADER” line. Its reputation for digging 
power — to scoop up and carry 2,000 Ib. loads — 
to maneuver in close quarters with its short 
turning radius ... its day-after-day dependability 
and low cost of operation — are some of the rea- 
sons for its sustained popularity. 


FOR MAXIMUM CONTINUOUS PRODUCTION 
in close quarters the new Model H-25 
“PAYLOADER” is recommended. Having an even 
shorter turning radius (6 ft.) than the Model 





HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER and PAY ‘are regis- 
tered trademark names of The Frank G. Hough Co., Libertyville, Il. 
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HA and more operating capacity (2,500 Ibs.), 
more power, plus full power-shift transmission 
and power-steer for faster cycling and easy, effort- 
less operation. It is the production champion 
in its class. 


A SIZE FOR ANY JOB: For greater bulk mate- 
rials handling capacity, indoors or outdoors, 
larger “PAYLOADER” units are available — up to 
12,000 lb. operating capacity. Your Hough Dis- 
tributor is ready to supply your need and to back it 
up with the most complete service-parts facilities. 


PTT TTT TTT 
= THE FRANK G. HOUGH CO. S 
754 Sunnyside Ave., Libertyville, Ill. 
Send me “Industrial Materials Handling the PAYLOADER Way.”’ 


Name — 
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Hydrostatically tested in excess of 7 0,000 PSi. This Bethlehem forged pressure vessel is of two- 
layer, shrink-fit construction. The two shells and all the head closure parts were forged from alloy steel. The 
vessel measures 122 inches in length and weighs a little over 30 tons. Diameter inside is 18 inches; outside 
it’s 4914 inches. 

Like all Bethlehem forged vessels—whether they tip the scale at 150 tons or 900 pounds—this one is 
built for long, heavy-duty service. Our technical men will be glad to work closely with you. Once the design 
is approved, you can count on our shops to follow through with a first-rate production job. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Eliminate accounting losses in 
custody transfer of gases...with the 
NEW HONEYWELL GAS FLOW COMPUTER 







Here’s how the Honeywell gas flow When you're selling or buying gas, even a slight inaccuracy in 

computer solves a gas flow equation: flow measurement can mean the loss of many dollars. Prevent 

this loss with the accurate, all-electric gas flow computer. It 

Q=K bP measures, records, and totalizes mass rate of gas flow, automati- 
y TGZ 






cally and continuously. Temperature and pressure variations are 
compensated for automatically —eliminating the inaccuracies of 





















Where Q=mass rate of flow, scfh “averaging” and other methods of computation. 
; h= differential pressure, inches The gas flow computer does away with tedious, time-consuming 
i of water : calculations and the possibility of human error. In most appli- 
P=static pressure, psia cations, it will perform with accuracy of +1%, and, under ideal 
ia flowing temperature, “R, conditions, with accuracy of + 14%. You can use this new com- 
: ( F v 460) puter to measure mass flow of such gases as ammonia, hydrogen, 
G=specific gravity " ethylene and other hydrocarbon gases, as well as hydrochloric 
Z=super-compressibility acid gas. And you can easily link it to telemetering and remote 
K = orifice flow constant control systems, supervisory control, data handling, and indus- 
7] The ElectriK Tel-O-Set AP/I transmitter trial process computers. Cost of the computer in most installa- 
measures h; an absolute pressure trans- tions runs less than $4000. 
) ducer measures P; and a resistance ther- Get complete details from your nearby Honeywell field engineer. 
mometer bulb measures T. The analog Call him today . . . he’s as near as your phone. 
computer multiplies h by P and divides MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, 
by T... and sends a resultant millivoltage Philadelphia 44, Pa. In Canada, Honeywell Control, Ltd., 
to the ElectroniK recorder. The recorder Toronto 17. 


applies the correction factors G and Z, 
extracts the square root, and records the 
| resultant mass flow Q. 


Co oe Honeywell 
vee: [Hl “kos wn Coitrol 


SINCE 1685 
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Versatile low-cost 


FEDERATED ZINC DUST 


Now being used as a reducing agent, precipitating agent, puri- 
fier, catalyst, polymerizing agent, and in rust-resistant paints, 
bleaches, pyrotechnics, soot-removal, pipe thread compounds, 
and Sherardizing, zinc dust often does a better job than other 
compounds at less cost. Federated Zinc Dust is 97% metallic 
zinc, with a 97% through 325 mesh screen fineness. Send for 
half-pint experimental lot, and call on Federated’s research 
and engineering assistance. Write or call: Federated Metals 
Division, American Smelting and Refining Company, 120 
Broadway, New York 5, N. Y. or your nearby Federated sales 


office. 


Where to call for information: 


ALTON, ILLINOIS 
Alton: Howard 5-2511 
St. Louis: Jackson 4-4040 


BALTIMORE, MARYLAND 
Orleans 5-2400 


BIRMINGHAM, ALA. 
Fairfax 2-1802 


BOSTON 16, MASS. 
Liberty 2-0797 


CHICAGO, ILL. (WHITING) 
Chicago: Essex 5-5000 
Whiting: Whiting 826 


CINCINNATI, OHIO 
Cherry 1-1678 
CLEVELAND, OHIO 
Prospect 1-2175 
DALLAS, TEXAS 
Adams 5-5034 
DETROIT 2, MICHIGAN 
Trinity 1-5040 

EL PASO, TEXAS 
(Asarco Mercantile Co.) 
3-1852 

HOUSTON 29, TEXAS 
Orchard 4-7611 


ANVGWODS ONINISSY ONY ONILIAWS NVOINSWY 


LOS ANGELES 23, CALIF. 
Angelus 8-4291 
MILWAUKEE 10, WIS. 
Hilltop 5-7430 
MINNEAPOLIS, MINN. 
Tuxedo 1-4109 

NEWARK, NEW JERSEY 
Newark: Mitchell 3-0500 
New York: Digby 4-9460 


PHILADELPHIA 3, PENNA. 


Locust 7-5129 
PITTSBURGH 24, PENNA. 
Museum 2-2410 


PORTLAND 9, OREGON 
Capitol 7-1404 


ROCHESTER 4, NEW YORK 
Locust 5250 


ST. LOUIS, MISSOURI 
Jackson 4-4040 


SALT LAKE CITY 1, UTAH 
Empire 4-3601 

SAN FRANCISCO 24, CALIF. 
Atwater 2-3340 


SEATTLE 4, WASHINGTON 
Main 3-7160 





FEDERATED METALS DIVISION 


WHITING, IND. (CHICAGO) 
Whiting: Whiting 826 
Chicago: Essex 5-5000 


IN ‘CANADA: Federated 
Metals Canada, Ltd. 
Toronto, Ont., 1110 
Bir¢hmount Rd., 
Scarborough, Phone: 
Plymouth 73246 


Montreal, P.Q., 1400 
Norman St., Lachine, 
Phone: Melrose 7-3591 











The customer who thought 
he got something special 


Gulf Coast oil refiner was in a 
hurry to build a new catalytic plat- 
former. He needed a special analysis 
of seamless steel tubing—delivered 
from the mill in just the exact size 
and length. But, the refiner was afraid 
he wouldn’t get the steel on time. 
A team of Timken Company experts 
tackled the problem. They got the 
steel out on time—so fast that the 
refiner thought he received special 
treatment. 
And he did—the very same special, 


individual treatment we're geared to 
give every customer—and do! 

This order was routine for our 
team of metallurgical-production- 
operating people. Special jobs are 
right down their alley because they 
have the know-how and the facilities. 
You can call ours a tailored operation 
—but it’s really more. The steel was 
babied all the way. Every modern 
quality control device kept an eye on 
the steel all through the melting, 
rolling, piercing, finishing. It passed 


ANOTHER PROBLEM SOLVED By... 
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every inspection for surface, size and 
quality and there wasn’t a minute’s 
delay. That’s the kind of special treat- 
ment that’s made the Timken Company 
a leading producer of special quality 
fine alloy steel. 

If you want your steel to receive 
special treatment, give your next order 
to the Timken Company, where every 
order is special. And for help in 
solving your steel problem, consult 
our metallurgists. They’ve probably 
solved a problem similar to yours 
dozens of times. 

The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Cable address: 
‘“*TIMROSCO”’. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Remov- 
able Rock Bits. 
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STANDARD DIAMETERS 
20” — 30” — 36” — 48” 
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WATER IN 


STANDARD 
HEIGHTS 
10’ 5-5/16” 
11’ 4-1/8” 
11’ 9” 

12’ 3-13/16” 









e Absorbs noxious and 
corrosive fumes 


e Removes irritating and 
abrasive dusts 


e Suppresses oil and acid mists 
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The “Cyclonaire” is a surprisingly compact 
wet bed scrubber. It will fit almost anywhere, 
but it does a fume removal job formerly pos- 
sible only with expensive custom-designed 
units. Removal of many gases (of 1% con- 
centration or less) is up to 99% effective. Low 
power requirements make it very economical 
to operate. 


The standard “Cyclonaire” consists of a bottom 
section containing a packing support plate, 
fume intake duct, and liquid drain; two inter- 
mediate sections packed with Intalox Saddle 
Packing; a distributor section containing a 
water or liquid inlet and liquid distributor; and 





a top section containing the blower, drive 
motor and washed air outlet. 


The unit is made of 12 gauge steel, lined with 
3/32” thick Tygon sheet plastic. The rotor is 
made of rigid PVC plastic. All exterior surfaces 
are protected with Tygon “ATD” Hot Spray 
Paint. 


The “Cyclonaire” is available in four sizes 
with rated capacities of 750, 1650, 3500 and 
6000 cfm. 


Its low initial cost, its low operating cost, its 
high efficiency make the “Cyclonaire” a logical 
choice for a wide range of fume scrubbing 
operations. Full technical data in Bulletin 
FW-10. Write for it today. 


Fils 
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Houston Chemical plans to 
make tetramethyl and tet- 
raethyl lead in competition 
with DuPont and Ethyl. 
Firm, formed by Philadel- 
phia & Reading and Chat- 
ham Chemical, has 
acquired site adjacent to 
Mobil Oil’s Beaumont, 
Tex., refinery, also intends 
to get into ethylene-oxide- 
and-derivatives business.. 


New process for gasifying 
low-grade coal will be 
studied in $630,000 pilot 
plant by England’s Gas 
Council. Plant is to pro- 
duce 2 million cu. ft./day 
water gas by “forcing 
powdered coal with air, 
oxygen or steam into a bed 
of molten slag.” 


Food Machinery and Na- 
tional Distillers have won 
$20-million contract to 
supply Air Force with un- 
symmetrical dimethyl hy- 
drazine. Rocket-fuel com- 
ponent, called Dimazine, 
is most likely slated for 
propellant system of Titan 
missile (Chementator, 
May 30, p. 38). 








New maleic process taps cheap feed 


Petro-Tex Chemical’s new maleic anhy- 
dride process (Chementator, June 13, p. 69) has 
a good many engineers wondering just what 
effect it will have on the already muddled 
maleic marketplace (Chem. Eng., Dec. 14, 1959, 
p. 78). For the company’s 30-million-lb. /yr. 
plant, to be on stream in mid-1961 near Hous- 
ton, will charge as feedstock a low-cost C, 
stream instead of the usual, more-expensive 
benzene. 

Advantage of this route is obvious. Using 
a four-carbon feed (not butylene, stresses a 
Petro-Tex spokesman) to make a four-carbon 
product raises theoretical yield 33% over the 
benzene-fed processes. But while this has been 
obvious for many years, no one has been able 
to get maleic yields anywhere near theoretical 
until now. 

Best present conversion of benzene is 
slightly over 80%. Petro-Tex indicates it will 
get around 90% conversion in commercial op- 
eration, thus expects about a 40% edge in 
maleic yields over any benzene flowsheet. One 
reservation observers are inclined to point out, 
however, is that economic advantage of the 
process may be confined to areas where C,’s 
are in plentiful supply (e.g., the Gulf Coast). 

Petro-Tex is currently seeking patents on 
its process, thus is not giving out any details 
other than to say that it’s a fixed-bed catalytic 
oxidation. Company will not consider licensing 
process until patent situation is clearly estab- 
lished. 


Mystery polymer resists brutal heat 


Discovery of a new, carefully unidentified 
family of polymers that are stable to a searing 
1,110 F. was reported last month by Artrite 
Resins Ltd. (Camberley, Surrey, England). 
Moreover, company claims that the polymers 
exhibit molding characteristics similar to 
those of phenolic resins plus high thermal 
strength and thermal shock resistance. 
Discovery, Artrite believes, opens a new 





The P-4000 Super-D-Canter 
designed exclusively for 


Centrifugal Separation 


Under Pressure 


Simple mechanical sealing maintains pressure effec- 
tively. 


eGear box, seal, etc., are protected from contamina- 
tion by process fluid. 


e “Plumb bob” suspension minimizes foundation cost. 


«External connections for feed, solids discharge, and 
liquid discharge are conventional flange connections. 


e “Drop-through” solids discharge offers advantages in 
many applications. 


e Built-in solids rinsing feature available. 


e Performance characteristics: 
Capacity—liquids, 75* gpm 
solids, 3+ tons/hour 
Operating Speed—4,000 rpm 
Centrifugal force—3,200 x G 
Pressure—to 15 psi (can be operated at atmospheric 
pressure) 
Particle Size—from a few microns up to 14” or more 
depending on requirements. 
Solids concentration in feed—approx. 14 to 50%. 


e The P-4000 Vertical Super-D-Canter offers many 
operating advantages not previously available. Write 
today for the new technical bulletin on this advanced 
design centrifuge by Sharples. 


The vertical design of the 
Super-D-Canter makes it 
essentially “a bulge in a 
pressurized System”, 
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field of polymer chemistry with “possibilities 
equal to the introduction of silicones.” Mate- 
rials are described as “more like ceramics than 
plastics but use the same preparative processes 
as normal plastics and their toughness is 
greater than ceramics.” Applications are ex- 
pected in missiles, high-speed aircraft. 

Artrite’s mysterious polymers meet speci- 
fications that go considerably beyond the im- 
mediate goals and achievements of current 
U.S. efforts to combine properties of heat- 
fighting but brittle ceramics with easy-to- 
fabricate but heat-shy plastics. U.S. experts 
tell CE that the organic-containing solid poly- 
mers known here, at best, withstand 500 F. 
And inorganic polymers at present can only 
cope with temperatures up to 900 F. 

Artrite isn’t releasing details because ma- 
terials were developed under defense contracts. 
But British trade sources indicate that poly- 
mers contain phosphorus and boron. And a 
mysterious compound, polyphenylene boronous 
acid, has been mentioned as having some con- 
nection with the new materials. 

U.S. researchers can’t conceive that poly- 
mers stable above 1,000 F. would contain sig- 
nificant amounts of organic materials in their 
molecular structure. As for inorganic phos- 
phorus-boron polymers, phosphinoborines have 
been developed (e.g., a 6-membered cyclic com- 
pound at Wright Air Development and a linear 
compound at American Potash & Chemical) 
that will stand 660-850 F. But even in inor- 
ganics, anything over 500 F. is still considered 
quite an achievement. 

In Russia and England much research has 
been invested in modifying the inorganic net- 
work of natural polymers such as silica. Form- 
ing their polymeric links, oxygen usually alter- 
nates with one other element (e.g., silicon). 
By replacing half of the latter with a third 
element (e.g., boron) and breaking the sym- 
metry of the natural molecule, researchers 
hope to alter undesirable properties like brittle- 
ness vhile maintaining heat resistance. Work 
along these lines also has been done by such 
U.S. firms as U.S. Borax. And though prod- 
ucts withstanding about 1,830 F. have been 
claimed overseas, results in this country indi- 
cate that the best possible is 930 F. 


Commercialization of tar sands nears 


What could be the first commercial instal- 
lation for exploiting Canada’s vast and long- 
eyed tar sands deposits may now be just a pro- 
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cedural step away from heading down the road 
to reality. 

Great Canadian Oil Sands Ltd. (New 
York) has filed an application with the Alberta 
Oil and Conservation Board for approval on a 
$100-million project to produce 31,500 bbl./day 
of synthetic crude oil from the McMurray tar 
sands of the Mildred-Ruth Lakes area some 
300 miles north of Edmonton, Alta. Should 
GCOS get the Board’s okay, it would begin con- 
struction on the facility later this year, shoot 
for initial plant startup by the fall of 1962 and 
full production the following spring. 

Company already has made arrangements 
for sale of most of the output. Sun Oil has 
contracted for 15,000 bbl./day, Canadian Oil 
for 5,000 bbl./day for processing into various 
petroleum and petrochemical products. 

Project is based on over 15 years of re- 
search and development by the Research Coun- 
cil of Alberta and GCOS. It’s described as 
technically feasible and, at the planned pro- 
duction rate, economically sound as_ well. 
According to GCOS, tar-sands-base crude oil 
could be marketed at the same price as petro- 
leum-base crude. 

A hot-water-wash process, which has been 
demonstrated in a 500-ton/day pilot plant, 
would serve to extract bitumen from mined 
sand. Bitumen then would be deaerated, dried 
and fed to a coking operation where naphtha 
and gas oil would be produced. Both streams 
would be desulfurized, then blended into sale- 
able synthetic crude oil. GCOS’s plans call for 
a 290-mile, 16-in, pipeline to transport product 
to Edmonton where Sun and Canadian Oil 
would take title to it. At present, GCOS has 
no plans for marketing byproducts such as fuel 
gas, fuel oil, coke and sulfur. 


Freeze-desalter boasts big crystals 


News of another major freezing process is 
the latest development in the government- 
sponsored program for economically making 
fresh water from salt water. 

Key virtue of this process, a joint develop- 
ment of Struthers Wells (Warren, Pa.) and 
Scientific Design (New York), is that it pro- 
duces much larger ice crystals from saline- 
water feed than competing freezing routes. 
Thus it may make separation of fresh-water 
ice from unfrozen brine a much simpler, 
cheaper job. 


(Continued on page 58) 
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Oliver Horizontal Rotary Filte) a 

Cia. Productora Nacional de Aceites, S.A. pli n 
—an outstanding example of the succ s§ 
of the solvent extraction procs 

for vegetable oil producti n 
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vegetable oil 
extraction process 

depends on... 


OLIVER HORIZONTAI| 

















Oliver Horizontal Filter without cover. Scroll shown is for cake 
discharge, although paddle wheel or bar flite can be employed. 


Filtrex.T. M. Wurster & Sanger, Inc. 
Oliver—Reg. T. M. Dorr-Oliver Incorporated 
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ALROTARY FILTER 


Up to 99% extraction from sunflower seed meats and 
rice bran without pressing achieved at plant of Cia. 
Productora Nacional de Aceites, S.A., Santiago, Chile 














The “Filtrex” direct solvent extraction process, 
commercialized by Wurster & Sanger, Inc., Chi- 
cago, Ill., is demonstrating its efficiency in a 
plant established by Cia. Productora Nacional 
de Aceites, S.A., Santiago, Chile. Materials han- 
dled are sunflower seed meats and rice bran. 
Extracted oils are refined and used for liquid 
cooking and salad oil, shortening and margarine. 

The major equipment item and key to the 
simple, economical operation of the Filtrex proc- 
ess is the Oliver Horizontal Rotary Filter. This 
unit separates the full miscella (vegetable oil- 
hexane mixture) from the meal solids and 
counter-currently washes the solids to remove 


he 


entrained miscella. Arrangements provide for 
5 liquid cuts: separation of full miscella from 
solids, followed by three cuts from progressively 
lower oil content miscellas, the last wash being 
oil-free hexane. Extraction efficiency ranges up 
to 99%. Final oil clarity is such that further fil- 
tration is not required. 

This application is another example of the 
adaptability of the Oliver Horizontal Rotary 
Filter to a wide range of filtration and counter- 
current washing operations, particularly those 
involving fibrous and granular materials. For 
full information, write to Dorr-Oliver Incorpo- 
rated, Stamford, Connecticut. 


-#"DORR-OLIVER 
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Both Carrier and Blaw-Knox, current 
leaders in the freeze-desalination field, have 
processes in which feed is quickly frozen to 
form small crystals that subsequently must be 
freed of brine in a complex washing operation. 
The SW-SD process uses the evaporation of a 
hydrocarbon in direct contact with saline 
water to get slow, controlled growth of large 
ice crystals. Exactly how it accomplishes this, 
its developers aren’t willing to divulge. All 
SW and SD say at this time is that process re- 
quires “proper nucleation, proper crystal 
growth patterns and a specially designed 
crystallizer.” 

SW and SD developed their process in a 
30-gal./day laboratory unit. Now, at the re- 
quest of the Dept. of Interior, they are prepar- 
ing a proposal for a 10,000-gal./day pilot plant 
to be built partly with Federal funds. 

Main aim of SW and SD is to have their 
process considered for use in the forthcoming 
100,000-250,000-gal./day freeze-desalination 
demonstration plant that the Interior Dept. 
plans to build somewhere on the East Coast. 


But they face a rugged time schedule because ~ 


the Interior Dept. expects to select a flowsheet 
for that plant early next year based on data 
from pilot plants operating in the 10,000-gal./ 
day class. Carrier already has such a unit on 
stream; Blaw-Knox expects to start one up 
early this fall. 


Coal mines to be new aluminum source? 


North American Coal’s announcement last 
month that it will build a 40,000-ton/yr. alumi- 
num sulfate plant may have a significance 
reaching considerably beyond the original 
statement. For if the company’s total plan 
materializes, the North American continent 
will have a new source of aluminum, won from 
a heretofore waste material of coal mining. 

NAC’s Ohio mines produce millions of tons 
per year of shale along with coal. This shale, 
removed in a washing plant, contains 20-25% 
alumina which has always been discarded. 
New alum plant, to be erected near Powhatan, 
Ohio, is only the first step in what the company 
hopes will eventually be an integrated alumi- 
num complex based on the shale waste. 

Process to be used is the invention of the 
late Dr. Marvin Udy and has been piloted by 
the Udy-fathered Strategic Materials Corp. in 
a one-ton/day facility at Niagara Falls, N. Y. 

Alumina-bearing shale is leached with sul- 
furic acid, solubilizing the aluminum content. 





Silica and other impurities are filtered out and 
then aluminum sulfate is recovered by frac- 
tional crystallization. Recrystallizing gives 
alum with less than 0.005% iron, more than 
meeting commercial iron-free alum specifica- 
tions. NAC feels its process will be cheaper 
than conventional routes—which must start 
with pure alumina—for making this grade. 

But biggest money-making potential lies 
in the next step. Alum can be thermally de- 
composed to alumina while acid values are 
recycled to leaching section. Low-soda content 
of this alumina makes it suitable for electro- 
lytic reduction to aluminum metal or for use in 
ceramics. Complete economics for this stage 
have yet to be worked out. 


Price of stainless exchanger tubes cut 


Price of welded stainless tubing is coming 
in for some marked reductions, CF learns. 
During the past few weeks, Carpenter Steel’s 
Alloy Tube Div. (Union, N.J.) has started 
quietly circulating a new published price 
schedule that offers, in many instances, sav- 
ings upwards of 20% to stainless-tube buyers, 
most notably to heat-exchanger manufacturers. 

Carpenter’s action represents the first 
official recognition of a pricing situation in 
stainless tubing that has been evolving steadily 
over the past year. Heat-exchanger manu- 
facturers tell CE that they’ve been able to get 
“pretty much Carpenter’s new prices” from 
other firms even though those firms have per- 
sisted in quoting much higher figures in their 
official price lists. Confirming this situation, 
one tubing fabricator states flatly, “We can, 
do and will meet Carpenter’s new prices.” 

Behind this pricing situation stands the 
growing importance of small-volume buyers, 
chiefly the small shops scattered about the 
country that are taking over an increasing 
share of the heat exchanger business. Tube 
fabricators, keen on winning this market, have 
taken to adjusting their prices primarily so as 
to allow small-volume customers to qualify for 
“quantity bargain rates” on much smaller 
orders than previously possible. 

In Carpenter’s new price schedule, base 
price per foot is now quoted on orders as smal] 
as 10,000 ft. of tubing instead of the tradi- 
tional 40,000 or 50,000 ft. In addition, com- 
pany has cut price per foot itself some 10-20% 
depending on the size order. 

One exchanger manufacturer illustrates 
the sort of savings the new price schedule 
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Of General Chemical’s 21 sulfuric plants, 15 are 
equipped to handle spent sulfuric! Here are their 
locations: : 


Anacortes, Washington Hegewisch (Chicago), Illinois 
Barnet, British Columbia* Newell, Pennsylvania 

Baton Rouge, Louisiana North Claymont, Delaware 
Buffalo, New York Port Chicago (San Francisco), 


Denver, Colorado California 

East St. Louis, Illinois Richmond (San Francisco), 

Elizabeth, New Jersey California 

El Segundo (Los Angeles), River Rouge, Michigan 
California Valleyfield, Quebec* 


*In Canada: Allied Chemical Canada, Ltd. 


If you are seeking to recover spent sulfuric acid 
from your operations and your plant is in the vicin- 
ity of any of those listed above, it may pay you to 
talk to General Chemical. 

As the nation’s leading sulfuric producer, General 
has years of experience in recovering many types 


llied 
hemictlt 
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Basic to 
America’s Progress 
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To recover spent sulfuric, 








and strengths of spent acid for its customers. While 
all cannot be reclaimed, we will be happy to review 
the economics of recovering yours. As always, the 
assistance of our technical service staff is readily 
available to help solve any spent acid handling and 
disposal problems you may have. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 
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makes possible on Type 304 stainless, */-in.- 
O.D., 18-gage, 10-30-ft.-long welded tubing. 
Orders of 40,000 ft. are now priced at about 
60¢ /ft. while previously it was about 68¢ /ft. 
Orders of 10,000 ft. now also run around 
60¢/ft. while previously price was about 
75¢/ft. Orders of 2,500 ft. now cost roughly 
66¢/ft. whereas before price was about 80¢ /ft. 


Chemical revisions up open-hearth rate 


Use of burned lime instead of limestone 
for flux along with oxygen-natural-gas com- 
bination lances can significantly boost produc- 
tion rates of open-hearth steel furnaces. 

So declares Ford Motor Co. (Detroit), 
which last month unveiled results of experi- 
ments it has been conducting with these steel- 
making innovations as part of a $35-million 
modernization and quality improvement pro- 
gram. Applied to a 200-ton furnace, a com- 
pany spokesman reports, these techniques suc- 
ceed in upping output from 20 tons/hr. to over 
60 tons/hr. Experiments on a 400-ton unit 
indicate that output can be raised from 30 
tons/hr. to about 100 tons/hr. 

Combination oxygen-fuel lances provide 
considerably higher temperatures than the 
usual “end-firing’’ fuel burners supported by 
oxygen lances. Thus, time needed to heat 
initial open-hearth charge (scrap steel and 
flux) to the “satisfactory state of liquidity” 
required before molten iron can be charged is 
markedly sliced. And use of burned lime in- 
stead of limestone “makes still more heat 
available,” thus permits molten iron to be in- 
troduced much sooner than ordinarily possible 
without running risk of “freezing” furnace 
charge. 





Today’s embryonic developments which have 


special significance for chemical engineers 
® Zirconium salt as atom moderator 


Can zirconium hydride serve as the stable, 
thermally unshielded moderator that engineers 
have been seeking to replace water in the 
superheater portion of boiling-water nuclear 
reactors? 

That’s what North American Aviation’s 
Atomics International Div. (Canoga Park, 


Calif.) intends to find out in its just-launched 
research program for the Atomic Energy Com- 
mission. Company will conduct preliminary 
studies on 300,000-kw. and 50,000-kw. “paper” 
reactors using slightly enriched uranium. 

Spur for the studies are two key char- 
acteristics of zirconium hydride. While a water 
moderator needs thermal-neutron shielding by 
stainless, ZrH requires no such shielding. Sig- 
nificance of this, besides the savings in shield- 
ing possible, is that reactor performance no 
longer would be impaired by the high-neutron- 
absorption character of stainless. Thus, a 
ZrH-moderated reactor could be fueled with 
low-cost slightly enriched uranium. Moreover, 
ZrH is considerably more stable than water in 
a radiation environment. This means reduced 
corrosion and improved reactor performance. 

On the debit side, of course, is the fact 
that ZrH costs substantially more than water. 
ZrH runs about $30-$50/lb.; some 35,000 Ib. 
would be required in a 300,000-kw. reactor. 
But AI believes that potential reduction in fuel 
costs possible with ZrH moderator may offset 
this increased initial expense. 


@ Research and development briefs 


Acoustic vibrations boost heat transfer 
rate, reports Southwest Research Institute 
(San Antonio, Tex.). SwRI researchers find 
that water-side heat-transfer coefficients can 
be increased 10% (Nx 20,000) up to 450% 
(Np. 540) by applying 42 cps. vibration on a 
1-in.-O.D. pipe installed inside a 3-in.-O.D. pipe 
through the annular space of which water is 
pumped. 


New fuel cell, based on reaction between 
hydrazine and hydrogen peroxide, is under de- 
velopment by Chloride Electrical Storage Co. 
(Manchester, England). Advantages claimed 
for device include low operating temperature, 
high power-to-weight and power-to-volume 
ratios. Major drawback: High cost of hydra- 
zine compared with usual fuel-cell-fuels. 


Conical, segmented solid propellant offers 
means of economically fabricating very large 
(over 1-million-lb. thrust), reliable solid rocket 
motors, United Technology Corp. (Sunnyvale, 
Calif.) maintains. National Aeronautic and 
Space Agency has awarded UTC contract to 
build and test three engines of this design. 


For more on DEVELOPMENTS.......... 62 
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Quality control is a relentless task at J&L. Here a skilled metallographer examines steel structure through a modern photomicroscope. 


|Be 100% Certain...Buy 100% Tested Pressure Tubing 


J&L Electricweld pressure tubing is the finest carbon steel 
tubing available for heat exchanger, condenser, boiler, evap- 
orator and other applications—yet shows savings of as much 
as 45% against seamless tubing. 


| J&L Electricweld pressure tubing provides the uniform outside 
diameter, wall thickness and concentricity that guarantee excel- 
lent heat transfer characteristics and fine surface quality. Its 
strength and ductility assure easy fabrication and installation. PE, 

| J&L Electricweld pressure tubing is subjected to precise checks aetaie Gitar & aden wade te alle ond oh 

at every stage of production, from the basic steelmaking process ee 

until the tube is ready for shipment. This series of critical exam- 

inations on every length of tubing—inside and out—assure you 

of perfect field performance. Further details of Electricweld 

tubing and the economies it offers compared with seamless 

are available on request from J&L—creator and producer of 


unmatched Electricweld tubing. 


This Steelmark identifies prod- 

ucts made of steel. Place this 

mark on your products. And— 

look for it when you buy. Dimensional accuracy of J&L Electricweld pressure 
— Is determined long before fabrication. Shown 
here is an X-ray gauge control device which contin- 
uously measures the gauge of the sheet and strip steel. 


Jones & Laughlin Steel Corporation 


STEEL ELECTRICWELD TUBE DIVISION ¢ 3 GATEWAY CENTER, PITTSBURGH 30, PA. 
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Nylon-Rubber Barge Makes U. 5. Debut 
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| ) = Dracone shows impressive 
capability in its first 
U. S. trial at New York. 
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EMPTY Dracone barge unrolls into water ready to receive cargo of oil. 





Seeing was almost disbelieving 
recently for two New York City 
: helicopter policemen who spotted 
is a Dracone flexible barge under 
: tow for the first time in New 
York Harbor. But among trans- 
portation men on an accompany- 
ing observation vessel there was 
considerable believability about 
potential usage of the Dracone, 
based on what they saw. 

Looking like a mammoth 
striped tree trunk awash in the 
briny, the Dracone was carrying 
10,000 gal. of heating oil in a 
special demonstration run, its 
first U.S. appearance. Staged by 
Dracone Operations, Ltd. (Lon- 
don), and Marine Brokerage, 
Inc. (New York), with the co- 
operation of Esso Standard, this 
demonstration enabled U.S. ob- 
servers to see why the Dracone 
has won some commercial accept- 
ance abroad. 
> Catches On Abroad—Esso 
Petroleum Co., Ltd., has used 
Dracones successfully for about 
18 mo. hauling gas oil, diesel oil 
and kerosene from the refinery 
at Fawley, England, to the Isle 
of Wight. Others are in use on 
Southeast Asian locations; one 
ia is scheduled to go to Japan with- 

. . . in the near future. Evaluations 
LOADED Dracone is.readied for unloading by coupling to pump on launch, have been carried out by Im- 
; perial Chemical Industries and 
BALLASTED with CO,, empty Dracone rides high in water on return trip. the English army. 

= “ : ae Dracone’s New York appear- 
ance may well presage future 
usage on U.S. waterways. But 
any positive moves in this direc- 
tion must await approval by the 
U. S. Coast Guard, based on re- 
port filed by officers present at 
the New York demonstration. 
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Should such approval be forth- 
coming, potential users will find 
Dracone Operations, Ltd., now 
offering price reductions up to 
30% on bulk orders of six or 
more units. Single unit prices 
range from $14,110 for 35 ton- 
ner to $55,455 for a 320 tonner, 
including all ancillary equip- 
ment. 
> Built Like Sausage—For its 
New York demonstration, Dra- 
cone Operations, Ltd., used a 
Type D Dracone measuring 100 
ft. long with 4.75 ft. dia. and 
holding 35 tons or 10,000 Imp. 
gal. of 0.8-sp.-gr. liquid. The 
2,500-lb. bag is only 0.15-in. 
thick, constructed of nylon lined 
internally with Hycar and ex- 
ternally with Neoprene. 

Ends are tapered, terminating 
in a towing eye forward and a 
mooring lug and tail pipe aft. 
There are no internal baffles. But 
around the outside of the tail is 
a circular stabilizer collar which 
interrupts laminar flow along the 
skin to prevent switching of the 
tail. 

Ratio of length to diameter 
is fixed at 20:1 to minimize in- 
ternal pressures at approxi- 
mately 0.5 psi. With use, bag 
stretches from initial capacity 
of 9,500 gal. to 10,500 gal. 
> Mounts On Reel—Dracone 
Operations, Ltd., started its 
demonstration by unrolling the 
deflated Dracone from a pontoon- 
mounted reel into the water ad- 
jacent to a pier at Esso Stand- 
ard’s Constable Hook refinery, 
Bayonne, N. J. 

Through a 4-in. hose connected 
to the Dracone tail pipe, Esso 
loaded 10,373 gal. of heating oil 
in approximately 15 min. Dur- 
ing final 20% of loading, bag 
dropped from flat elliptical shape 
to more circular cross section 
producing maximum draft at 
about seven eighths submersion. 

After loading, tail pipe was 
blanked off with flange attached 
to a float. Second float with 6- 
ft. staff to hold flag and light 
was made fast astern to mark the 
tow. 
> Emulates Serpent — Loaded 
Dracone was towed 11.2 mi. to 
Esso bulk terminal on Newtown 
Creek, Brooklyn, for delivery of 
the oil. As the Dracone moved 
along, its flexible nature allowed 
it to undulate over the waves. 
And when the towboat turned 
sharply, the Dracone bent in the 


middle to make a tight turn be- 
hind the boat. 

The 35-ft., 250-hp. towing 
launch could have towed as many 
as four Dracenes side by side 
without trouble, according to 
Dracone representative. At T7- 
knot towing speed, the tow ex- 
erts 1,200-lb. pull on the tow 
line. 
> Unload and Return—At New- 
town, unloading took about 50 
min. using a helical positive dis- 
placement pump. To facilitate 
this operation, weights totaling 
120 lb. were hung on the nose to 
drag it down as bag emptied, 
thereby collapsing the bag to as- 
sure that all oil moved to the dis- 
charge pipe at opposite end. 

For return trip, bag was bal- 
lasted by inflating with 200 lb. 
of CO.. If reel had accompanied 
tow, Dracone would have been 
wound on reel for return. In 
some cases, air ballast charged 
with fan at 10 in. w. p. is ac- 
ceptable. 
> Withstand Abuse—Life of 
Dracones is estimated to be at 
least five years under rough 
working conditions. Unlike steel, 
the nylon-rubber skin needs very 
little maintenance. In case of 
damage, patching is relatively 
easy. 

Ability to exhibit such tough- 
ness is expected to extend Dra- 
cones into the haulage of a broad 
range of petroleum products as 
well as edible oils, solvents and 
other liquid chemicals with spe- 
cific gravity less than one. And 
they may even win recognition 
for handling free-flowing solids 
such as grains. 

Most likely entree for Dracone 
to U.S. waterways (if approved 
by USCG) will be where docking 
facilities are poor, channels shoal 
or bridges low. But successful 
open-sea trials may point to uses 
in that direction, also. 


Helium Liquefaction io 
Be Put on Large Scale 


A new mobile helium liquefier 
promises to put production of 
liquid helium on an impressively 
large scale. 

Designed and built by Air 
Products, Inc. (Allentown, Pa.) 
for the Bureau of Naval Weap- 
ons, liquefier turns out the 
equivalent of 45,000 cu. ft./day 
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liquid from high-purity helium 
gas. That output, claims Air 
Products, makes the unit the 
largest helium liquefaction plant 
in the world. But, more impor- 
tantly, liquefier is described as 
“the forerunner and prototype of 
an even larger unit to be built 
in the future.” Bureau of Mines 
is considering a 300,000-cu. ft./ 
day liquid helium facility. 

Spur behind the work to put 
liquid helium production on a 
much larger volume basis than 
presently is the savings possible 
when this increasingly widely 
used material is shipped as a 
liquid instead of as a gas. For 
example, a liquid helium railroad 
tank car can carry about ten 
times as much product as the 
present compressed-gas tank 
cars. And a highway tank trailer 
loaded with liquid will haul 
roughly 15 times as much heliuin 
as its gaseous counterpart. 


Time Off to Be Granted 
For Political Activity 


“Employee participation in 
political party activity is impor- 
tant personal business of the 
highest order.” 

Thus declares L. F. McCollum, 
president of Continental Oil Co. 
(Houston, Tex.). And as this 
election year begins to work up 
a full head of political steam, 
Conoco has backed this view with 
a formal policy to grant its em- 
ployees time off from work with- 
out loss of pay to participate in 
political party activities. This 
may be the first time an Ameri- 
can industrial concern has an- 
nounced an official, written policy 
of this type, a Conoco spokesman 
ventures. 

Conoco’s policy applies to em- 
ployees who have been elected 
and are serving as officers at the 
precinct level and above in the 
Democratic and Republican 
parties. It also applies to those 
employees who have been elected 
and desire to serve as delegates 
to any regular political conven- 
tion of either party. Time off, 
not exceeding three days, will be 
granted to Conoco personnel to 
attend a convention to which he’s 
an elected delegate. And time off 
will also be given to personnel, 
who are elected party officers, for 
election-day activities. 
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Bleach-Process Record Confirms Hopes 


What properly controlled, continuous reacting can do for produc- 


tion of bleach liquor is disclosed by bleached-kraft-pulp maker. 


By producing calcium hypo- 
chlorite in a continuous con- 
trolled system, British Columbia 
Forest Products, Ltd., is getting 
better control of bleached-pulp 
quality at its Crofton, B. C., 
kraft mill. Yet, at the same time, 
operating and chemical costs are 
down to a minimum. 

So report BCFP engineers 
who collaborated with engineers 
from H. A. Simons, Ltd. (Van- 
couver) and Hooker Chemical 
Corp. on design details at Crof- 
ton, based on a system developed 
by Hooker’s Western Chemical 
Div. (U.S. 2,889,119; Canadian 
571,741). And the design they 
produced saved considerable 
space and capital investment. 

In continuous operation since 
January 1958, the BCFP hypo- 
chlorite bleach liquor plant can 
maintain production of liquor at 
any rate from 40,000 to 200,000 
gal./day and with any concen- 
tration of available chlorine from 
15 to 50 gpl. Excess alkali can 
be held as low as 0.2 gpl. 


> Start With Lime—Production 
of bleach liquor starts with slak- 
ing of reburned lime to a slurry 
concentration of 10% solids. Dis- 
charging from the slaker, slurry 
flows through a 6-in. cyclone for 
removal of +50 micron particles. 
Oversize recycles to. slaker; 
slurry passes through shell-and- 
plate cooler for cooling to 90 F. 
before entering 10,000-gal. stor- 
age tank. 

Transfer of slurry from stor- 
age to 8,000-gal. downstream 
feed tank is governed by level 
controller in feed tank. During 
transfer, slurry passes through 
mixing tee for dilution to 3.6% 
solids content, controlled by 
density detector which actuates 
dilution water valve. 
> Improved Reactor—To supply 
feed to the hypochlorite reactor, 
a pump withdraws the dilute 70- 
F. slurry at a normal controlled 
rate of 80 gpm. An additional 
50-100 gpm. circulates through 
the recycle tank (explanation 
later). 
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Entering a tee, the lime slurry 
mixes with chlorine gas at con- 
stant pressure and immediately 
passes into compact forced cir- 
culation reactor at 35 psi. 

Featuring the latest design, 
this reactor offers many advan- 
tages over previous coil and 
draft-tube hypochlorite units, it 
is said. These include pressur- 
ized reaction, multiple passes, 
short retention time, minimum 
sealing, capacity ranging from 
30 to 140 gpm. and compact 5-ft. 
height which permits easy instal- 
lation and maintenance. 
>Short Duration—Within 15 
sec. after entering reactor, liquid 
stream contains 30 gpl. of hypo- 
chlorite and the temperature 
level has risen to 88 F. Then 
product discharges through a 
bank of six 2-in. porcelain cy- 
clones which take out al] +20- 
micron particles. 

Cyclone overflow looks some- 
what milky from 0.2% inert sus- 
pended solids. Even though 
harmless, these solids are re- 
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LGP-30|COMPUTER ABSTRACTS 


(Application Report #10, from which the following is abstracted, is free upon re- 
quest from Royal McBee Corporation, Data Processing Division, Port Chester, N. Y. ) 


Subject: Design / User: Brown Fintube Company, Elyria, Ohio 


Tue Pros_eM: rush quotation for heat exchanger 
to potential customer. Determine best heat ex- 
changer vs. cost combination. Perform necessary 
compujfations to obtain values for total surface 
area; total number of exchangers; area/exchanger; 
velocity and pressure drop—shell and tube; film 
coefficient; log mean temperature difference; over- 
all transfer rate; clean rate; overall fouled rate; 
surface actually required; duty; price. 


MEtHop: the compact, low-cost Royal Precision 
LGP-30 Electronic Computer. 


Input Data: except for special specifications 
which are handled by design engineers, non-techni- 
cal personnel fill in data directly from customer 
inquiry sheets. This information is then punched 

; = on tape. 

SOLUTION: the en- 
_gineer reads the 
above data into stor- 
age in specifically 
aT. mas assigned memory lo- 
cations on the computer’s magnetic drum. The set 
of program instructions—also stored on the drum— 
then directs the computer where to find the input 
data and what mathematical operations to perform 
in the proper sequential order. The program then 
further directs the computer to store the various 
answers in specifically assigned memory locations. 





Of notable interest is the incorporated test fea- 
ture which allows any type and arrangement of sec- 
tions to be tested by the computer. The program 
not only compares calculated values, but provides 
a corrective computation and recomputes all con- 
ditions until satisfactory values are obtained. The 
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engineer need only type in the exact arrangement 
desired to have the computer calculate his proposed 
arrangement — assuring complete versatility and 
control over the program. 


Output: all numbers required for the final speci- 
fication sheet, eaten pane are provided —as 
well as key inter- » C 
mediate answers 
to enable the en- 
gineer to exer- 
cise judgment. 
The computer 
automatically 
controls the type- 
writer so that 
all answers are oelenaiiis out in the desired format. 





Conc usions: with the LGP-30, Brown Fintube 
has reduced total time on typical heat exchanger 
designs from one or two hours to approximately 3 
minutes. Better design vs. cost combinations have 
been obtained—with a resulting increase in con- 
tract awards and the elimination of under-bidding. 
According to company officials, “perhaps the most 
significant contribution of the LGP-30 has been 
the release of engineering manpower for more basic 
and profound studies.” 


Royal Precision Corporation 


Royal Precision is jointly owned by the Royal McBee and 
General Precision Equipment Corporations. LGP-30 sales 
and service are available coast-to-coast, in Canada and 
abroad through Royal McBee Data Processing offices. For 
your free copy of Application Report #10, as well as full 
specifications on the compact, mobile LGP-30, write today to 


ROYAL MCBEE CORPORATION, data processing division, Port Chester,N.Y, 
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COMPACT forced circulation reactor, cyclone classifiers and 
settling chamber are located on mill operating floor. 


duced further during subsequent 
settling in two 16,500-gal. stor- 
age tanks. 

Cyclone underflow collects in a 
200-gal. settling tank from which 
large lime particles and inerts 
are drawn off periodically. Over- 
flow from this tank, containing 
finely suspended lime, flows into 
the recycle tank and thus 
through the reaction cycle again. 
> Bleach Control—Prime con- 
trol point in the entire system is 
on hypochlorite line feeding into 
product storage tanks. 

To hold a steady hypochlorite 
end point, a platinum-silver elec- 
trode pair measures the oxida- 
tion potential of product flowing 
through this line. This measure- 
ment is transmitted to an oxida- 
tion potential recorder controller 
which controls flow of chlorine 
to the reactor. 
>» Safety Extras—Included in 
the BCFP plant are safety de- 


vices to protect both personnel 
and plant. 

The dilute slurry storage tank 
serves secondarily as a safety 
blowdown tank for chlorine; its 
alkali capacity can absorb the 
total mill-system holdup in an 
emergency. For emergency 
evacuation of the chlorine sys- 
tem, the dilute slurry recycle flow 
can be diverted through a blow- 
down ejector which quickly pulls 
the chlorine vapors into the 
slurry tank. 

Another safety device is based 
on heat of reaction generated in 
the process. Since each gram of 
chlorine formed will raise the 
temperature of one liter of solu- 
tion 0.6 deg. F., final product 
concentration of 30 gpl. causes 
temperature to rise 18 F. 

A temperature differential re- 
corder-alarm, located in a circuit 
between the dilute lime slurry 
and the finished product, meas- 





ures this temperature increase. 
It serves as a reliable check on 
the accuracy of lime dilution and 
warns of any malfunction in the 
automatic chlorine control cir- 
cuit. 

>Use Resistant Materials— 
During the extended operating 
period, all materials of construc- 
tion in the system have per- 
formed well. These _ include 
Saran-lined steel pipe for wet 
and dry chlorine service; corro- 
sion- and fire-resistant Hetron 
polyester resin reinforced with 


* fibrous glass, PVC and Saran or 


rubber-lined steel for various 
parts of reaction equipment and 
hypochlorite piping. 

> Problem Licked — Looking 
back at the operation, Allan H. 
Dowsley, bleach plant chemist, 
reports that only one serious 
problem developed. This was 
scaling of reaction and transfer 
piping at an unpredictable rate 
which is a function of carbonate 
and carbon dioxide content in the 
feed lime. 

Solution worked out by Dows- 
ley and Hooker engineers, after 
extensive field trials, led to 
present design of reaction and 
classification equipment. Now 
the scaling problem has been 
reduced appreciably by recent 
installation of forced circulation 
reactor, small cyclones and set- 
tling chamber. 

However, the product is still 
somewhat milky. Further work 
to improve lime quality and re- 
duce inert flocculent solids is 
aimed at producing a clear fin- 
ished bleach liquor. 


Nuclear Mining Could 
Lower Sulfur Cost 


Detonation of a nuclear device 
within an underground sulfur 
deposit could melt the sulfur for 
recovery at a cost somewhat less 
than the present Frasch-process 
sulfur. Airing this view June 
20th at joint meeting of AIChE 
and Instituto Mexicano de In- 
genieros Quimicos in Mexico 
City, Southwest Research Insti- 
tute engineers J. M. Dales and 
R. C. DeHart noted that produc- 
tion capacity might be limited 
only by hydraulic gradient 
around well and ability to raise 
sulfur. 
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CHECK OIC FIRST...IT PAYS! 





SERVICE to meet your valve needs is the “specialty 


of the house’’ at your nearby OIC Valve Distributor. As a first-line 
distributor, he gets OIC’s all-out support to insure that you get the 
service you deserve. OIC’s strategically located warehouses, and 
complete-line factory inventory “backstop”’ every OIC distributor 
with a multi-million dollar stock of bronze, iron, ductile iron, cast 
and forged steel valves. As a result of this strong distributor support, 
immediate delivery of the more popular items out of distributor’s 
stock is common, and 4 to 5-day delivery out of warehouse or factory 
stock is routine. When quality is a problem, or delivery is urgent, 
phone your OIC distributor. Service is his business, and ours. 


ALVES FORGED AND CAST STEEL, BRONZE, 
IRON AND DUCTILE IRON VALVES 


THE OHIO INJECTOR COMPANY *¢ WADSWORTH, OHIO 
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PLASTIC ore-coal mass forms 
pellets under carefully controlled 
conditions inside Orcarb prereduc- 





tion retort. 


Effective new pelleting 
step promotes high 
prereduction of iron 
ore and lowers direct 


reduction cost. 





Profits May Roll on Better Pellets 


“Direct iron ore reduction 
scheme bypasses blast furnace.” 
That headline isn’t news any 
more. But how it’s done is, and 


less power than if the furnace 
feed was about 50% prereduced, 
which is a level typical of other 
processes. S-D says Orcarb proc- 


the investment needed for the 
same blast furnace capacity. Op- 
erating costs are expected to be 
about the same. 


Swindell-Dressler Corp.’s Or- ess thus saves 500 Kwh./ton of S-D has already designed a 200 ‘ 
carb process (Chem. Eng., April pig iron produced. ton/day unit. According to S-D e 
18, 1960, p. 79) for recovery of While it appears to be a di- engineers, scaleup to this size 
pig iron from fine ore is a new rect competitor of the coke oven- equipment poses no problems. t 
twist on an old idea. blast furnace complex, Orcarb Immediate target would be as P 
Orcarb process, developed by system could be a good supple- blast furnace supplement or for ‘ 
Pittsburgh consultant C. E. ment, consuming fine ore unsuit- foundries with large metal re- : 
Lesher, bonds high-volatile coal able for blast furnace use. Or- quirements. : 
and fine ore particles in homoge- carb’s easy start-stop feature Process is not limited to iron . 
neous pellets. Intimate carbon- gives system flexibility to han- ore, says S-D. Orcarb technique I 
ore contact promotes high iron dle varying fine ore supplies. can be used in any process re- ( 
reduction (75-80%) in rotating >Scaleup and Economics— quiring heat and carbon, such as P 


kiln before the pellets go to an 
electric-arc furnace for. final 
smelting. 

Final reduction in the furnace 
to form pig iron thus requires 


Present pilot plant produces 150 
lb./hr. of pig iron. Swindell- 
Dressler says 2,000 ton/day Or- 
carb installation would cost 
about $25 million, or about half 
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processing of zinc, phosphate, 
and ferrous silicon. 

> Heart of the System—Key to 
the Orcarb process is the step 
that agglomerates the ore fines. 
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a single source 
for all you need to make your 
process ideas succeed 


Your ideas will thrive best in the company of people 
experienced in developing the ideas of others. 

At Foster Wheeler you will find everything you need 
to make your process ideas a commercial success. There 
are men skilled in laboratory research and commercial 
evaluation to probe the practical possibilities of your 
ideas. To design and engineer your process plant there 
is a community of engineering professions—structural, 
heat and power, chemical, hydraulic, process . . . experts 
on pressure vessels and instrumentation . . . and people 
experienced in project management, plant construction 
and start-up. 

From this comprehensive approach you can expect 
profitable operation at rated capacity soon after com- 
pletion. 

Two recent examples are plants delivered in good 
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time and in good working order, operationally ready 
for quick write-off. They are a new ammonia plant 
producing in excess of 300 ton/day that exceeded rated 
capacity within 30 days of start-up; and a complete 
lube oil plant built in the Middle East which was in full 
production less than two years after award of the 
contract. 

Before you specify, consult with Foster Wheeler. 
We are ready when you are. Foster Wheeler Corpora- 
tion, 666 Fifth Avenue, New York 19, New York. 


Heat Engineered products, plants and processes . . . for 
the world’s industrial progress. 


FOSTER ff) WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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bees 


CRITICAL pellet-forming takes place inside this Orcarb retort at Swindell- 


Dressler’s 150-lb./hr. Indianola, Pa., pilot plant. 


The operation consists simply of 
contacting preheated ore with 
high volatile coal in a rotating 
retort. 


« As the coal is heated, it melts, 


Pu 


“becdmes plastic, and flows in inti- 
mate contact with the ore par- 
ticles. Continued heating and 
tumbling solidify the coal-ore 
mixture into hard, porous pellets. 


Total residence time is 12-15 
min. 
Fine limestone or dolomite 


flux can be put into the pellets 
in the Orcarb step. Otherwise, 
flux is added to the pellets as 
they feed into the prereduction 
kiln. Here the intimate carbon- 
iron bond saves time and tem- 
perature in promoting fast and 
efficient iron reduction. 
> Ore to Iron—S-D operates 
continuous pilot plant at Indian- 
ola, Pa. Feed is fine ore, —3 in. 
and mostly —100 mesh, contain- 
ing about 65% Fe (although any 
concentration of oxide ore will 
do). It is preheated to 1,100 F. 
in a counter-current, direct-fired 
gas heater. Hot ore then mixes 
with one-half its weight of fine 
high volatile coal to give a feed 
to the Orcarb unit containing 
about 40% carbon. 

Coal-ore mixture enters Or- 
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carb retort at 650-700 F. The 
steel-shelled unit, heated extern- 
ally, moves the mixture at a peri- 
pheral speed of 90-100 ft./min. 
As mixture reaches 750-800 F., 
the coal becomes plastic and 
mixes with the ore. 

Pellets form as the tempera- 
ture increases to 850-950 F. 
Within 12 to 15 min. of entering 
the retort as fines, the agglomer- 
ated materials flow out as pellets. 
Gas and tar which form as by- 
products of the Orcarb step can 
be used as fuel for the preheat- 
ing and Orcarb retorts. 
> High Prereduction — Orcarb 
pellets and flux feed into the 
prereduction retort at about 700 
F., tumble around in a reducing 
atmosphere for about two hours, 
and leave the retort at 1,800- 
1,900 F. with 75-80% of the iron 
reduced to Fe. Heat for the re- 
duction comes from the internal 
combustion of CO which is gen- 
erated both in the prereducing 
retort and the furnace. Carbon 
coating on ore fines prevents 
their sticking to metal retort. 

The once hard Orcarb pellets, 
now friable, dump into the elec- 
tric arc furnace where reduction 
is completed. Molten iron and 
slag are tapped intermittently. 
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Soda Ash Expansion 
To Revamp Mining 


A new way to mine trona will 
get its first tryout as part of a 
scheduled $4-million expansion of 
high-purity soda ash facilities at 
Intermountain Chemical Co. near 
Green River, Wyo. And possible 
application of the method to un- 
derground mining of phosphate 
rock has excited comment among 
Western mining and chemicals 
industries. 

By using augers, adapted from 
hard-coal mining, Intermountain 
Chemical has developed a con- 
tinuous system for mining, ex- 
traction and movement of trona 
which eliminates all blasting and 
drilling underground. 

In conjunction with mining 
changes, the expansion program 
will incorporate refinements to 
refinery technology, based on the 
basic Pike patents covering the 
existing process. As the result 
of a cash deal, Intermountain 
now owns these patents under 
which it has been paying royal- 
ties. 

Combined mining and refinery 
changes will boost output 200,000 
tons to 720,000 tons/yr. by early 
1962 when the second phase of 
expansion is finished. 


High-Speed Encapsulating 
Device Moves Out of Lab 


Southwest Research Institute 
(San Antonio, Tex.) has com- 
pleted design and started con- 
struction of its new mass-produc- 
tion, high-speed encapsulation 
machine (Chementator, May 2, 
p. 58). A multi-orifice apparatus, 
unit will be capable of turning 
out capsules 100-micron dia. at 
the rate of 90,000/sec. SwRI de- 
scribes this machine as a lab- 
oratory scale model, maintains 
that the principle by which it 
works can be stepped up into a 
production model of “far greater 
output.” 

In machine, fluid film material 
(shell-forming material) is fed 
into grooves above and below a 
row of orifices located around the 
periphery of a horizontally ro- 
tating basket. Overflow from 
these grooves feeds into ‘the 
chamfered orifices themselves, 








ALLIS-C! 


These pumps 


And you'll like the way they handle 
corrosive liquids at up to 550° F. 


Developed with the chemical industry in mind... a 
complete line of tough, durable pumps to handle hot 
and corrosive liquids. Meeting a wide performance 
range, the Model F(B)3 pumps are available in capac- 
ities to 4200 gpm and heads to 500 feet. Rugged design 
assures easy maintenance, long service life. 


To meet precise job requirements, corrosion and 
temperature conditions, various materials of construc- 


CHEMICAL ENGINEERING—June 27, 1960 


& 


US ne 


=% 
a 


be 


atti | 
5 1 meme a Bla 0 
—_— = OR 


j) 


i 
\ 


= Wn 


a 


ms 
An 


NS * 
ll ae 


like it hot... 


tion are available . . . cast iron, bronze, stainless steel, 
and other alloys. Impeller may be open or enclosed, 
bearing lubrication either oil or grease. And to be sure 
of the right sealing arrangement, you can choose from 
a variety of stuffing box arrangements, including pack- 
ing or mechanical seals. 

Compare the benefits of using these pumps for your 
“thot. jobs” — benefit, too, from Allis-Chalmers ability 
to produce the total unit — single source responsibility 
for pump, motor and control. See your A-C pump 
specialist or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. A-1273 
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forms membrane films across 
them. Liquid filling material is 
fed into center of a concentric- 
ally counter-rotating disk and is 
carried by centrifugal force to 
the film material membranes. 
There individual capsules are 
formed. Capsules then fly into a 
circulating hardening bath from 
which they are removed by 
screens. 

SwRI reports that more than 
100 organizations have expressed 
interest in and discussed possible 
application of this machine. 
Much of the Institute’s work 
with the apparatus has had a 
military orientation (e.g., liquid 
rocket propellants). But SwRI 
visualizes wide industrial appli- 
cation as well. Apparatus pro- 
vides a means of combining 
chemically incompatible ma- 
terials and a convenient, safe 
method of storing and handling 
hazardous materials. 


Liquid Hydrogen-Nuclear 
Rocket Work Advances 


Advanced work on Project 
Rover—Air Force-AEC develop- 
ment of a nuclear rocket engine 
using liquid hydrogen as its fuel 
—is now getting underway. 

Air Products, Inc. (Allentown, 
Pa.), project’s prime contractor, 
announced last month that con- 
struction has started at Jackass 
Flats, Nev., on the first facility 
designed to introduce liquid hy- 
drogen into the Rover propulsion 
system. Until now, Project 
Rover work has concentrated 
solely on the reactor portion 
(KIWI-A) of the system. Called 
Test Cell C, facility, to be in op- 
eration next year, will serve to 
test the feasibility of generating 
propulsion energy for a missile 
by vaporizing liquid H, with nu- 
clear heat. 

This propulsion technique, 
note industry observers, prom- 
ises to deliver a specific impulse 
vastly superior to any other pro- 
pellant system currently avail- 
able or under study. For ex- 
ample, the liquid hydrogen-liquid 
oxygen system planned for such 
advanced missiles as Saturn and 
Centaur is expected to deliver 
about 385 Ib. A Project Rover 
engine is reliably reported to be 
able to pack an 800-lb. punch. 









SS 


CRUDE STILL at Whiting, Ind., gets heat from three huge furnaces. 


Standard Oil Co. (Ind.) has put 
on stream the crude oil pipe 
still pictured above. Billed as 
the world’s largest, the Whit- 
ing, Ind., unit has a design ca- 
pacity of 140,000 bbl./stream 
day. It replaces nine older 
stills, thus lowering operating 
costs and giving the refinery 
more flexibility in manufactur- 
ing gasolines. 


Monochem, Inc., is a new 
chemical company formed by 
The Borden Co. and U. 8. Rub- 
ber Co. as part of a $50-million 
joint venture in hydrocarbon 
processing. Monochem will 
build a plant to convert hydro- 
carbons into acetylene and 
vinyl chloride monomer; Bor- 
den and U. S. Rubber will 
probably build adjacent, in- 
dividually-owned plants to con- 
vert the Monochem output to 
other products. The two com- 
panies have been considering 
several Gulf Coast sites for the 
Monochem facility, and con- 
struction will start this year. 

When the plant is completed 
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(tentatively in 1962) it will be 
able to produce over 80 mil- 
lion lIbs./yr. acetylene, about 
150 million lbs./yr. vinyl chlo- 
ride. 


Florida Development Commis- 
sion has announced that 
several sites in the northwest- 
ern part of the state are being 
considered for a nuclear fuel 
reprocessing plant. The name 
of the interested company was 
not disclosed. Plant would cost 
$12,000,000 to $20,000,000, 
and would treat fuel elements 
from privately-owned nuclear 
power plants. It would require 
about 6,000 acres of land. The 
Commission has employed 
Holmes & Narver, Inc., a Cali- 
fornia nuclear engineering 
firm, to make a study of the 
plant from a safety stand- 
point. 


Industry News 
continues on page 152. 











RED / ROBLEM-SOLVER 

There are three basic reasons why this brand 
has been stamped on so many successful 
projects recently. 
REASON NO. 1—Platinum Metals have a 
superior combination of properties . . . re- 
sistance to high temperatures, exceptional 
corrosion resistance, catalytic action. 
REASON NO. 2—Platinum Metals perform 
and continue to serve—often where no other 
materials can endure. 
REASON NO. 3—Platinum Metals are 
cheaper than you think, because of their high 
recovery rate. 


We make Platinum Metals in all shapes 
and forms. . . sheet, strip, foil, wire, tubing, 
gauze, salts and chemicals. And we operate 
complete catalyst and scrap recovery units. 
Clads and composites also available in many 
forms. 


Bulletin No. P-6 tells our story. Write 
for it. 


SiIsHorp 


J.BISHOP a CO. platinum works / 95 KING STREET, MALVERN, PENNSYLVANIA 








A JOHNSON MATTH EY ASSOCIATE PHONE: NIAGARA 42-3100 


“*METALS FOR PRECISION AND PERFORMANCE’® 
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Chemicals From Methane 


Here analyzed are shifts in source and end use of ammonia, acetylene and deri- 


vatives, methanol, chloromethanes, carbon disulfide, hydrogen cyanide. 


Richard F. Messing and James W. Bradley, Arthur D. Little, Inc.* 


The most important route for 
conversion of methane to petro- 
chemicals is via hydrogen or hy- 
drogen and carbon monoxide 
(synthesis gas), formed by 
steam re-forming or partial oxi- 
dation. In addition to hydrogen 


and carbon monoxide from nat- 
ural gas and liquid hydrocarbons, 
refinery hydrogen, hydrogen 
from the partial oxidation of 
petroleum, coke-oven gas, and to 
a lesser extent electrolytic hy- 
drogen are used. Refinery hy- 


Ammonia Demand Catching Up With Capacity 


Ammonia is the largest volume 
petrochemical and is produced in 
over fifty-five plants, more than 
any other petrochemical. The 
1959 synthetic production, 4.5 
million tons, represented 18-19% 
of total petrochemical production 
in that year. Estimated current 
capacity, including that under 
construction, is 5.0 million tons, 
although this rated figure could 
be exceeded substantially, if de- 
mand warranted. If only capac- 
ity-in-place during 1959 is con- 
sidered, 1959 production was 
over 90% of rated capacity, a 
sharp change from the over- 
capacity of past years. This 
shift has been reflected in gen- 
erally firmer pricing and even 





* For authors’ biographies, see Chem. 
Eng., May 30, 1960, p. 54. 


some seasonal shortages for ni- 
trogen products. The West Coast 
situation is an exception to this 
generally improving relationship 
between demand and supply in 
view of the extensive plant con- 
struction in that area. 

> Decentralization — Comparing 
location of older synthetic-am- 
monia plants with some of those 
more recently constructed drama- 
tizes the shift in location which 
has taken place. Older plants 
were located primarily in the 
Gulf where cheap natural gas 
was available. In recent years, 
the tendency has been to locate 
closer to the market, especially 
in fertilizer, which is showing 
the strongest growth in the north 
central states. The capability of 
a producer to provide better 
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drogen’s share will decrease as 
refinery hydrogen is increasingly 
committed for refinery use, and 
refiners, usually unwilling to 
commit byproduct hydrogen on a 
long-term basis for petrochemi- 
cal production. 


service in nearby areas, coupled 
with relatively high freight costs 
and a relatively low selling price, 
has dictated this change. 
Another factor permitting geo- 
graphical diversification has been 
the availability of byproduct hy- 
drogen from some petroleum re- 
fineries and the partial oxidation 
process which allows the use of 
liquid hydrocarbons (in addition 
to methane) as a source of hy- 
drogen. The extension of nat- 
ural-gas pipelines also has been 
a major factor. 
> Direct Application — A sig- 
nificant change in the U.S. syn- 
thetic-nitrogen picture has been 
the increasing percentage of ni- 
trogen applied directly to the 
soil as anhydrous ammonia, ni- 
trogen solutions, or in solid form 
rather than being incorporated 
in or used by the mixed-fertilizer 
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Don't Price Yourself Out of the 
PLUS Features You Get with 


SQUARE D CONTROL CENTERS 
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GET THE COMPLETE STORY 
BULLETIN SM-244 gives detailed informa- 
tion on all of the “plus” advantages you get 
when you specify Square D motor control 
centers. Send for a copy. Square D Company, 
4041 North Richards St., Milwaukee 12, Wis. 


SQUARE TJ) 


wherever electricity is distributed and controlled 
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Saves space 

Unit heights in 3-inch incre- 
ments—an exclusive Square D 
advantage which permits use 
of units with minimum heights, 
eliminates the wasted space 
typical of modular systems. 





Liberal wiring space 
Wiring channels arelarge 
and accessible. No wire 
fishing through narrow 
passageways — wires can 
be laid in position — less 
costly installation. 






Bulilt-in safety 

Units are metal-enclosed 
to confine damage should 
a fault occur. Unit side 
plates are permanently 
attached—can't be ac- 
cidentally discarded. 
Switch-type units have 
visible blade discon- 
nects for added safety. 


Extra control flexibility 
A variety of removable 
panels accommodates up 
to four oil-tight push 
buttons and pilot lights. 


Tubular vertical buses 
Another Square D 
“exclusive” — inherently 
stronger—greater cooling 
surface. Extra-wide spac- 
ing between phases 
gives added “break- 
down” protection. Plug- 
in stabs are silver-plated 
copper backed by steel 
springs — give high pres- 
sure low resistance con- 
tact at all times. 


a 
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manufacturer in mixed fertil- 
izers. In fact, the primary mar- 
ket for synthetic nitrogen can no 
longer be said to be in mixed 
fertilizers. 
>» New Market Pattern — This 
shift towards direct application 
has changed marketing patterns 
of both the ammonia producers 
and mixed-fertilizer companies. 
The latter are tending to inte- 
grate back towards ammonia to 
participate in this agricultural 
market, as evidenced by Armour 
Fertilizer’s recent acquisition of 
Mississippi River Chemical, con- 
struction of an ammonia plant 
by Tennessee Corp. (partly for 
diammonium phosphate for di- 
rect application and bulk blend- 
ing). Some of the incentive of 
course is provided by the cost 
savings of integrated nitrogen 
manufacture, particularly if cap- 
tive plants can be run at or near 
capacity. 

In 1959 over 60% of the agri- 


cultural nitrogen was used for 
direct application. Synthetic ni- 
trogen producers are having to 
produce a variety of nitrogen 
materials for direct application. 
The greatest growth in this mar- 
ket has been by anhydrous am- 
monia and nitrogen solutions 
rather than the solid forms. 
Nevertheless, the growth of di- 
rect-application nitrogen, solid 
and solution, has forced produc- 
tion and sale of ammonium ni- 
trate and urea both as solids and 
as components of solutions. 


> Industrial Use Outpaced—In- - 


dustrial uses of synthetic nitro- 
gen have not kept pace with agri- 
cultural demand, and agricul- 
ture’s market share of ammonia 
production has continued to in- 
crease. Ammonia pulping and 
most other newer uses have 
proved disappointing. 
Ammonium _nitrate-oil mix- 
tures continue to capture a larger 
share of the explosive and blast- 


Methanol Shows Conservative Growth 


Largest outlet for synthesis 
gas per se is synthetic methanol. 
Here methane (natural gas) is 
converted to synthesis gas by a 
re-forming or partial-oxidation 


Synthetic Methanol End-Use 
(Million gallons) 


1959 
End Use (Est.) 
ee 115 
Automotive antifreeze......... 13 
Alrcraft 
military & civilian. ...... 1 
PS ben bweus en 658900005 17 
Methyl methacrylate, acrylate, 
& methyl amines.............. 15 
MING biG Gis 08 SW 6.005 450-60: 96 
267 


step. Two newer plants use off 
gases from acetylene, which will 
probably also be basis for some 
further capacity. Method is 
of special interest when co-prod- 
ucts can be used or marketed 
advantageously. Compared to 
ammonia, methanol growth from 
1950 to 1959 has been minor, 
averaging 5.8%/yr. vs. about 
10.5% for ammonia. 

The major end use for meth- 
anol is in making formaldehyde, 
principally for the manufacture 
of phenolic, urea, and melamine 
resins. Antifreeze use has largely 
faded in favor of ethylene glycol, 
accounted for only 13,000,000 
gal. of methanol in 1959. 


Acetylene: Scheduled Boom Has Not Arrived 


The expected boom in hydro- 
carbon acetylene (or chemical 
acetylene in total, for that mat- 
ter,) has failed to reach levels 
predicted a few years ago. 
Acetylene production for chem- 
ical synthesis in 1959 totaled 
706 million Ib. compared to total 
ethylene production of more than 
4.5 billion lb. Growth in the last 
decade averaged 7.5% per year 
vs. 11% for ethylene. 


The price of acetylene (about 
11-13¢/lb. vs. 5¢ for ethylene) 
has been the greatest deterrent 
to growth and has encouraged, 
where feasible, the use of alter- 
nate hydrocarbons for chemical 
synthesis. Several chemicals ex- 
pected at one time to boost chem- 
ical-acetylene demand have not 
lived up to expectations, although 
these have been offset in part by 
growth of others. Methyl-styrene 
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ing-agent market against con- 
ventional (but nevertheless ni- 
trogen-containing) explosives. 
The latter often contain 80% or 
more nitrate but cannot compete 
in cost with field-mixed ammo- 
nium-nitrate prills (plus about 
6% oil) at about 5¢/lb. Ordinary 
fertilizer-grade prills, which are 
not subject to the transportation 
and storage costs and hazards of 
manufactured explosives, are 
often used. Reported total am- 
monium-nitrate consumption for 
explosives in 1958, including that 
in field-mixed explosives, was 
321,000 tons, or 67% of all mate- 
rials used in explosives. Because 
there exists some unreported 
quantities of fertilizer prills 
used as explosives, this figure 
may even be conservative. Ni- 
trate-oil mixtures have begun to 
find use in underground mining, 
particularly potash and salt in 
addition to already well-estab- 
lished above-ground use. 


> New Formaldehyde Market— 
Du Pont recently commercialized 
Delrin, a polyformaldehyde resin 
derived from formaldehyde. This 
resin may develop into a signifi- 
cant formaldehyde market. Del- 
rin’s market is expected to be 
largely as a replacement for die- 
cast metals. It’s the first poten- 
tially important new formalde- 
hyde derivative in several years. 

While most formaldehyde is 
produced by the oxidation of 
methanol, considerable output-is 
based on the direct oxidation of 
hydrocarbons. The Oxo-alcohols, 
which require carbon monoxide 
and hydrogen (synthesis gas) 
plus olefins in their production, 
are discussed in a subsequent 
section. 


production was abandoned by 
American Cyanamid; acryloni- 
trile is being expanded by the 
propylene-ammonia process; ac- 
rylates are shifting from ethyl- 
ene oxide to acetylene. 
Hydrocarbon-derived acetylene 
has proved to be economic in 
areas of low natural-gas costs, 
but expansion of chemical-acety- 
lene facilities elsewhere (for ex- 
ample, Calvert City, Ky.), has 
involved the _ calcium-carbide 
route. An important factor is 
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Fig. 2433SS — Large Stainless 
Steel Swing Check Valve for 150 
W.P. Bolted flanged cap. In- 
tegral seat. Teflon disc and re- 
newable seat ring are available 
on special order and at extra price. 


Fig. 2453SG—Large Stainless 
Steel 0. S. & Y. Gate Valve for 
150 W.P. Fully guided solid 
wedge disc. Also available 
with interchangeable = split 
wedge disc — Fig. 2453DG. 


To control the flow of corrosive fluids in the most severe 
services, Powell offers valves that have far greater corrosion, 
erosion, heat and wear resistance than ordinary valves. 


Among the many metals and special alloys in which these 
valves can be supplied are Stainless Steel, Nickel, Monel 
Metal*, Hastelloyt Alloys, Ni-resist*, Aluminum, and 











Fig. 2309—Large Flush Bot- 
tom Tank Valve for 150 W.P. 
Designed for fast draining. 
Disc opens into tank. Also 
available with disc open- 
ing into valve — Fig. 2310. 


Fig. 2107 — Small Stainless 
Steel “Y” Valve for 150 W.P. 
Flanged ends, but can be sup- 
plied with screwed or socket 
welding ends. Dimensions 
conform to latest standards. 


others to handle the acids, alkalies, organic solvents, and 
gases encountered in the Chemical and Process Industries. 


Just name your valve problem—Powell has the right valve 
to solve it. For complete information and literature, contact 
your Powell Valve distributor (there’s one in all major 
cities) or write directly to us. 


“Registered trade names of The International Nickel Company. tRegistered trade names of Haynes Stellite Company 


Powell... world’s largest family of valves 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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that investment per pound of 
acetylene capacity by the car- 
bide process is less than from 
natural gas. 

> 12% From Hydrocarbons — 
Total 1959 acetylene production 
(exclusive of that from portable 
generators) was 831,000,000 Ib., 
of which 83% was for chemical 
manufacture. Production from 


Hydrocarbon Acetylene Capacity 
(Million pounds) 


Producer & Location (Est.) 

American Cyanamid 

a oe 70 

Dow Chemical 

Freeport, Tex......... sn 50 

Monsanto Chemica! 

Texas City, Tex... ‘ 50 

Rohm & Haas 

La Porte, Tex......... nk 50 

Union Carbide 

Texas City, Tex.......... ey 50 
270 


Acetylene End-Use 


(Million pounds) 

1959 

End Use (Est.) 
Vinyl chloride monomer........ 205 
er rere “7 
Vinyl acetate monomer......... 58 
on ee a fe Te 114 
Trichloroethylene....... ree 80 
Misc. chemical uses............ 44 
Subtotal 706 

PIONS bp S's ob re ben 125 
831 


Vinyl Acetate Monomer Capacity 


Cc it 
Producer & Location “(Est) . 
Air Reduction Chemical 
Calvert City, Ky............. 90 
(inel. 45*) 
Celanese Corp. 
Pampa, Tex.. . aA 502 
(incl. 20*) 
Du Pont 
Niagara Falls, N. Y. 30 
Union Carbide 
Niagara Falls, N. Y.. . 30 
eee 65 


Total U. S. Capacity 265 


Shawinigan Chemicals 
Shawinigan Falls, P.Q., Canada 40° 
Total U. S. & Canada 305 
* Under construction. 


(a) Not based on acetylene. 
(b) Largely for U. S. consumption. 


Vinyl Acetate End-Use 
(Million pounds) 


1959 
End Use (Est.) 
Vinyl acetate resins............ 115 
Polyvinyl butyral, acetal & formal 45 
Polyvinyi! alcohol.............. 40 
Other polymers & misc... ...... 10 
ws 210 


hydrocarbons was about 12% of 
total production. Locations of all 
hydrocarbon-acetylene capacity 
are in the Gulf natural-gas-pro- 
ducing area and are based on 
the oxidative cracking of natural 
gas. Acetylene output from none 
of these plants is believed to 
have reached design capacity. 

>In Neoprene — Neoprene his- 
torically has always been the 
largest market for acetylene, al- 


Acrylonitrile Capacity 


(Million pounds) 
Capacity 
Producer & Location (Est.) Route 
American Cyanamid 
PN BMGs anes cen 100 Acetylene 
Dow Chemical 
Freeport, Tex....... 30* Acetylene 
Du Pont 
Memphis, Tenn... . . . 60* Acetylene 
Beaumont, Tex... ... 50* Ammonia- 
Propylene 
Goodrich Chemical 
Calvert City, Tex... . 35 Acetylene 
Monsanto Chemical 
Texas City, Tex... .. 100 Acetylene 
Sohio Chemical 
tine, OMe.....5.... 40* Ammonia- 
Propylene 
Union Carbide 
Institute, W. Va... .. 70 Ethylene 
Oxide 
* Under construction. 485 (incl. *) 
Acrylonitrile End-Use 
(Million pounds) 
1959 
End Use (Est.) 
ND staratas od Son sash sett Cone ork al 135 
ROS ee ree 34 
RE ES ear yee 25 
ee ere ee 38 
232 


Trichloroethylene Capacity 


(Million pounds) 
Capacity 

Producer & Location (Est.) 
Columbia Southern Chemical 
Barberton, Ohio. ....... ‘ 40 
Detrex Chemical Industries 
Ashtabula, Ohio...... 80 
Dow Chemical 
Freeport, Tex........ : ; 30 
Du Pont 
Niagara Falls, N. Y.... . ? 170 
Wyandotte, Mich... .. . - 70 
Hooker Chemical 
Niagara Falls, N. Y..... : 30 
Wyandotte, Mich......... ; 40 

460 


Trichloroethylene End-Use 


(Million pounds) 
1959 
End Use (Est.) 
Vapor degreasing... .. ak 298 
Ae ; : 6 
Perchloroethylene...... 49 
EE rr ee ee  . 
362 
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though in 1959 vinyl-chloride 
monomer was essentially equal to 
neoprene as an acetylene con- 
sumer. Neoprene, produced only 
by Du Pont, has grown moder- 
ately, with 1959 production 
amounting to 280,000,000 Ib. 
PIn Vinyl Chloride — An esti- 
mated 55% of vinyl-chloride- 
monomer production in 1959 was 
manufactured from acetylene, 
and a balance seems to have been 
struck between the acetylene and 
ethylene processes. The princi- 
pal factor in choice of process 
at a given location is the balance 
between chlorine and hydrogen- 
chloride demand. 
>In Acrylonitrile — The third 
largest market for acetylene is 
acrylonitrile. Acrylonitrile pro- 
duction in 1959 totaled 232,000,- 
000 lb., about 80% of which was 
derived from acetylene. Two 
plants under construction, 
Standard Oil of Ohio and Du 
Pont, however, will utilize a 
process based on ammonia and 
propylene, a route that the in- 
dustry views as having consid- 
erably more favorable economics. 
Capacity for acrylonitrile now 
in place or under construction 
exceeded 1959 demand by more 
than 250,000,000 lb. Capacity is 
being augmented not only to 
serve the more prosaic but still 
growing rubber and plastic uses 
but also the more dynamic area 
of acrylic fibers—Orlon, Acrilan, 
Dynel, Verel, and Zefran; allevi- 
ation of acrylonitrile overca- 
pacity depends on progress of 
these fiber markets. 
>In Vinyl Acetate—Of total 
vinyl-acetate-monomer capacity, 
all except the unit of Celanese 
Corp. are based on acetylene. 
Vinyl acetate has found increas- 
ing acceptance in paint and ad- 
hesives, with both indoor and 
outdoor latex finishes achieving 
substantial volume. 
>In Trichloroethylene — Tri- 
chloroethylene is the last of the 
major acetylene derivatives. All 
production is derived from acet- 
ylene. Vapor degreasing and 
perchloroethylene manufacture 
are the dominant markets, al- 
though direct-hydrocarbon chlo- 
rination is replacing the trichlor 
route to perchloroethylene. Mis- 
cellaneous chemical end uses of 
acetylene include “Reppe” chemi- 
cals, produced by General Ani- 
line & Film at Calvert City. 
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Continental-Emsco US Type swivel joints are 
designed exclusively for the chemical industry. Fluid 
contacts metal and packing only, so wettable parts of 
‘corrosion resisting stainless steel (or other alloys) 
can handle all types of caustic products. Primary 
Teflon packing, deformed into grooves for a tight seal, 
and a ~dary asbestos seal prevent grease from 
contaminav.ag products. Packing chamber design is 
patented. It reduces bearing wear by preventing 
packing from pressing against bearings, and allows 
free swiveling regardless of internal pressure. Joints 
break like a union without unseating ball bearings 
and other parts. Joint can be welded into the line, 


Whig: 


vw SWIVEL 


JOINTS 


handle corrosive 
chemica!/s 


stop grease contam- 
ination of fluids 


are repaired on location 
with simple too/s 


can be welded 
into the line 


eliminating costly flanges. Threaded and flanged ends 
are also available. Wide bearing spacing through use 
of solid bearing races insures accurate alignment and 
provides maximum bearing support for internal and 
external loadings. Races are separate and can be 
reversed to double their life. Repairs and adjustments 
are made on the spot, without special tools... shop or 
factory equipment not required. 
Save installation and maintenance costs by design- 
ing, building or replacing with Continental-Emsco 
swivel joints. There’s a size and type to meet all your 
product handling problems. Let us bid on your next 
requirement. 

New Swivel Joint Catalo Now ~ayy 

pcan e Write for it i 


CONTINENTAL-EMSCO COMPANY + P.0. Box 359 © Dallas 21, Texas 
Gentlemen: Please send me your current Swivel Joint Catalog. We are planning: 


co NTI N E NTA L- E M Ss co | ( ) Newinstallation € ) Replacement ( ) Catalog File 


Industrial Products Division 


P.O. Box 359, DALLAS 21, TEXAS 


COMPANY 


A Division of The Youngstown Sheet and Tube Company SS 


PLEASE PRINT 
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Chloromethanes Grow Via Fluorocarbons 


The chloromethanes are all 
made by two or more processes, 
only one of which involves direct 
chlorination of methane. Growth 


Carbon Tetrachloride Capacity 
(Million pounds) 


Producer & Location 

Allied Chemical 

Moundsville, W. Va... ................. 
Columbia Southern Chemical 

Barberton, Ohio............. 
Diamond Alkali 

Painesville, Ohio. . 

Dow Chemical 

Freeport, Tex......... ~ 
Plaquemine, la.............. vere 
IN 3 c5o2G8 G66 ws o4's-5.o has os 
Food Machinery & Chemical 

ee Se A 
Frontier Chemical 

ok 
Stauffer Chemical 
EE Bigs a bots hie-diud slew ss 
I iia 5%s 00's ooh ion oan eek pee 


Methyl Chloride Capacity 


(Million pounds) 
Capacity 
Producer &Location _(Est.) Route 
Allied Chemical 
Moundsville, W. Vo... 12. Methane 
Ansul Chemical 
Marinette, Wis... ... 18 Methanol 
Diamond Alkali 
Goelle, W.Ve........ 8 Methane 
Dow Chemical 
Freeport, Tex....... 20 Methane 
Pittsburg, Calif... ... 10 Methane 
Dow Corning 
Midland, Mich... .... 20 Methanol 
Du Pont 
Niagara Falls, N. Y. . 20 Methanol 
General Electric 
Waterford, N.Y... .. 10 Methanol 
Kolker Chemical 
Newark, N.J........ 14 Methanol 
132 


has come via _ fluorocarbons. 

For carbon _ tetrachloride 
(360,000,000 Ib. for 1959), 86% 
of consumption was for mak- 


Capacity 
(Est.) Route 
; 5 Methane 
20 Perchloroethylene Co-Product 
60 Carbon Disulfide 
100 fe 
Perchloroethylene Co-Product 
30 Methane, Perchloroethylene Co-Product 
50 Carbon Disulfide 
15 Perchloroethylene, Co-Product Methane 
100 Carbon Disulfide 
20 Methane, Perchloroethylene Co-Product 
400 


Methylene Chloride Capacity 


(Million pounds) 
Capacity 
Producer &Location _(Est.) Route 
Allied Chemical 
Moundsville, W. Va... 15 Methane 
Diamond Alkali 
Belle, W. Va........ 10 Methane 
Dow Chemical 
Freeport, Tex........ 40 Methane 
Pittsburg, Calif... ... 10 Methane 
Du Pont 
Niagara Falls, N. Y.. . 25 Methanol 
Frontier Chemical 
Wichita, Kan... . . 10 Methane 
Kolker Chemical 
Newark, N. J... 10 Methanol 
Stauffer Chemical 
Louisville, Ky......... 20 Methane 
140 


Carbon Disulfide and Hydrogen Cyanide 


Carbon disulfide historically 
has been manufactured from 
sulfur and carbon. Recent plants, 
however, utilize a process in- 
volving the direct reaction be- 
tween methane and sulfur. Ma- 
jor carbon disulfide markets are 
restricted to viscose rayon, cel- 
lophane, and carbon tetrachlo- 
ride, although volume used in 
some of the newer pesticides is 
increasing. 

The last important derivative 
of methane is hydrogen cyanide, 


formed by direct reaction be- 
tween ammonia and methane. 

Market growth has paralleled 
the increased volume of manufac- 
ture of derivatives, particularly 
adiponitrile, acrylonitrile, ethyl- 
ene cyanohydrin for acrylates 
and acetone cyanohydrin for 
methacrylates. 

Recent process developments 
have somewhat altered the out- 
look, as exemplified by the pro- 
pylene-ammonia process. for 
acrylonitrile and the direct con- 





ing trichloro-monofluoromethane 
and ___ dichlorodifluoromethane. 
While markets in fluorocarbons 
are growing, carbon tetrachlo- 
ride has been supplanted in some 
solvent markets. -Chloroform 
production in 1959 was 60,000,- 
000 Ib. About half was used to 
make monochlorodifluorome- 
thane, a part of which was con- 
verted to Teflon fluorocarbon 
resin. This material is expected 
to meet increasing competition 
from other types of high-per- 
formance resins. For methylene 
chloride (1959—95,000,000 Ib.), 
paint and varnish removers re- 
main the most important market. 
Use as a component in safety 
solvents and as an aerosol pro- 
pellant have grown _ rapidly. 
Methyl chloride (1959---50,000,- 
000 Ib.) has its major applica- 
tion in the synthesis of silicones. 


Chloroform Capacity 


(Million pounds) 
Capacity 
Producer & Location _(Est.) Route 
Allied Chemical 
Moundsville, W. Va... 8 Methane 
Brown Company 
kt , Sere § Methanel 
Diamond Alkali 
Bolla, W. ¥e........ 5 Methane 
Dow Chemical 
Freeport, Tex... . : 30 Methane 
Pittsburg, Collif.. . : Ss Methane 
Du Pont 
Niagara Falls, N. Y. 10 Methanol 
Frontier Chemical 
Wichita, Kan... ... : 5 Methane 
Kolker Chemical 
Newark, N. J........ 5 Methane 
Olin Mathieson 
(Squibb) Acetone & 
New Brunswick, N. J... 5 Bleaching 
Powder 
Stauffer Chemical 
Louisville, Ky......... 10 Methane 
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version of acetylene to acrylates 
by a Reppe synthesis. 

The development of new routes 
to caprolactam involving oxida- 
tion of a hydrocarbon may also 
accelerate the growth of Nylon 
6, which will in turn prejudice 
the future potential for use of 
cyanides in making adiponitrile. 
The successful completion of de- 
velopment work on isobutylene 
oxidation to make methacrylates 
would also tend to displace hy- 
drogen cyanide from this mar- 
ket. 
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Big jet aircraft make money only when they are in the air. 
Every minute they are earthbound is costly. You just can’t 
kK r @ take chances on failure of aircraft engines from fuel contami- 
a Nn ] Cc Nn nation, or on failure of refueling equipment. That’s why those 
parts of Brodie BiRotor refueling meters and control valves 
he lps kee p that come in contact with the fuel are chemically plated with 
. . KANIGEN nickel alloy. 

J et aircraf t where Brodie BiRotor meters have been used for controlling aircraft 
the money Us refueling for many years, and their internal parts have been 
an the air KANIGEN-coated ever since this highly accurate method of 

plating difficult or complicated surfaces was perfected. 
Do you have a corrosion or contamination problem? Is it a small 
part like the Brodie meter housing? Or is it a surface as large 
as the inside of a 20,000 gallon tank car? Whatever it is, there’s 
a way to solve your problems with KANIGEN chemical nickel 
plating. Write or phone the nearest General American office. 
It pays to plan with General American. 









KANIGEN DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street 

Chicago 3, Illinois 


Offices in principal cities 
TRADE 
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DEVELOPMENTS ... 





CHEMICAL PRODUCTS EDITED BY N. P. CHOPEY 








a 


a 


HI-TEMP GEON, left, shows no sag in 180-F. water bath. Other strips are 





conventional vinyl, high-density polyethylene and polyamide. 


New Vinyl Withstands 200 F. 


High-temp factor means vinyl can take over functions 


previously in exclusive domain of metals. 


A new polyvinyl dichloride 
that can withstand temperatures 
60 degrees higher than conven- 
tional vinyls is being touted by 
B. F. Goodrich as “the first sig- 
nificant breakthrough in the in- 
dustry since the development of 
the first rigid vinyl 12 years 
ago.” 

Called hi-temp Geon, the new 
materia! makes possible the use 


of vinyl, for the first time, in 
applications where only metals 
have held sway. 

Not only does hi-temp Geon 
retain all the advantageous prop- 
erties of conventional vinyl 
(strength, light weight, corro- 
sion resistance), but it also has 
these points in its favor: 

e Stands up under 200 F.— 
60 degrees higher than is pos- 
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sible in conventional rigid vinyl. 

eWon’t support combustion 
and is rated as self-extinguish- 
ing by ASTM. 

eHas sufficient impact 
strength and resilience to absorb 
shock and stresses found in field 
handling installations. 

Pipe made of the new material 
can handle pressures as high as 
100-160 psi. at 180 F., and sev- 
eral times that at normal tem- 
peratures. Its unique properties 
make it practical for applications 
such as handling hot acid solu- 
tion under extreme temperatures 
and pressures. 

In industrial testing, hi-temp 
Geon has passed tests of contact 
with 98% sulfuric acid at 185 F. 
for 30 days—something never 
before achieved with a vinyl 
compound. 

Low thermal conductivity of 
high-temperature Geon pipe re- 
duces heat transfer, thus reduces 
moisture condensation on the 
outside of cold water lines and 
helps to maintain the tempera- 
ture of hot or cold liquids carried 
through the pipe. 

Pipe made of the new vinyl 
can be joined with socket solvent 
cemented joints or threaded cou- 
plings, and can be cut with an 
ordinary saw and formed to de- 
sired curvatures by heating. 

Potential markets for hi-temp 
Geon include pipe and fittings, 
shaped piping and ducting, mis- 
siles and rocketry, household ap- 
pliances, automotive parts. 

Products made from this new 
material can be produced on ex- 
isting plastic-processing equip- 
ment.—B. F. Goodrich Chemical 
Co., New York. 82A 


UV Absorber 


Light-stabilizes 
plastics. 


polvolefin 


Thanks to a new ultraviolet 
light absorber, polyethylene and 
polypropylene may soon be used 
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|... When.-you start-with-a more. reactive material like —_Mail the-coupon for samples and new Solvay | 
Solvay® Caustic Potash, you usually get better re- Technical Bulletin crammed with facts, tables, _| 
sults. Many users prefer it to caustic soda because it _ diagrams for applying caustic potash. 
enables them to produce more soluble reaction prod- WOM ae tee ie 
ucts and less viscous solutions. a San ae 

. For example, its high solubility permits liquid end SOLVAY PROCESS DIVISION — 

“a products having high soap concentration. Many heavy- ALLIED CHEMICAL CORPORATION 


duty liquid detergents would not exist were it not for rarbas ab iatcine Vignettes 
Please send me without cost: 
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7 ry Mate # Samples of Technical Grade Caustic Potash 
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Caustic potash solutions effectively absorb carbon | va a ae porns nae 
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| dioxide and hydrogen sulfide in industrial gases. Dry O Flake 0 Liquid, 45% strength 
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CHEMICALS ... 


to make new products for build- 
ing, agricultural, automotive 
and marine applications. 

Trademarked Cyasorb UV314, 
the absorber is the first one de- 
signed specifically to light-sta- 
bilize polyolefin plastics. Dur- 
ing its development it has been 
tested extensively under both 
accelerated and natural expo- 
sure conditions. 

Test results for polyethylene, 
containing as little as 0.56% Cya- 
sorb and exposed to sunlight 
in Arizona for four months, are 
as follows: Low-density poly re- 
tains 60% elongation, and high- 
density poly retains 88% elon- 
gation. Without the absorber, 
both polyethylenes become ex- 
tremely brittle within 1-3 
months’ exposure. 

Chemically 2,2’-dihydroxy-4- 
n-octoxybenzophenone, Cyasorb 
UV 314 is a pale yellow powder 
that absorbs strongly the 300- 
375 millimicron range of the 
ultraviolet spectrum. Its long 
alkyl group at the ether linkage 
makes it compatible with poly- 
olefins. After four months ex- 
posure in Arizona, for instance, 
about 90% of the absorber re- 
mains in the polyethylene. This 
contrasts with other commer- 
cially-available absorbers, which 
are fugitive and migrate out of 
the plastic. 

Applications of plastics fibers 
light-stabilized with Cyasorb 
UV 314 include marine ropes, 
fabrics for lawn furniture, and 
fabrics for automotive and 
household upholstery. Typical 
film and sheeting applications 
are mulch or greenhouse sheet- 
ing, high-altitude balloons and 
irrigation tubes. — American 
Cyanamid Co., New York. 82B 


Synthetic Rubber 


Fluorosilicone sponge _ re- 
sists fuels, lubricants. 


COHRIastic 10530, a fluoro- 
silicone sponge rubber with a 
dense, uniform non-absorbing 
closed cell structure, shows ex- 
cellent resistance to fuels and 
lubricants at very high tem- 
peratures. 

In addition, the new rubber 
is immune to aging, ozone and 
weather hardening, and it has 


good dielectric properties and 
compression set resistance. 

Like other silicone rubbers, 
10530 exhibits only slight prop- 
erty changes over a tempera- 
ture range of —100 F. to 500 F. 

The new sponge is highly 
suitable for soft gasketing, vi- 
bration dampening, fairing 
strips, pads, cushions and other 
uses where there is very high 
or low temperature with simul- 
taneous exposure to fuels and 
oils. 

The material is available in 
12x12 in. and 24x24 in. molded 
sheets, having thicknesses of 3, 


‘s or + in. — Connecticut Hard 
Rubber Co., New Haven, Conn. 
84A 


Cryogenie Insulation 


Bars heat in storage of 
volatile liquids. 


Standard Steel Corp. has been 
licensed by National Research 
Corp. to use new NRC-2 cryo- 
genic insulation in making ves- 
sels, with extremely long hold 
times and minimum pressure 
buildups, for storing liquid he- 


lium, liquid hydrogen, liquid 
fluorine and other liquefied 
gases with ultra-low boiling 
points. 


NRC-2 is a multiple barrier 
reflective insulation for »perat- 





Newsworthy Chemicals 





ing under high vacuum. It pro- 
vides an efficient method of pre- 
venting heat flow in the storage 
and transport of ultra-low-tem- 
perature, highly volatile liq- 
uids. And, its extremely low 
density makes possible a con- 
siderable reduction in the over- 
all weight of a storage vessel. 

Results of various tests, con- 
firmed by government and uni- 
versity laboratories, indicate 
that the new insulation has the 
lowest heat transfer coefficient 


* known to be available. A recent 


series of tests with NRC-2 pro- 
duced “k” factors as low as 
0.1618x10* Btu./(hr.) (sq. ft.) 
(°F./ft.) between room tem- 
perature and liquid nitrogen 
temperature. 

In comparisons of equal 
thicknesses of NRC-2 and 80- 
mesh evacuated perlite (a 
widely used insulation), perlite 
was found to have 35.7 times 
more heat leak than NRC-2. 
(And, perlite weighs 3.48 times 
more than NRC-2.) 

The extremely low heat loss 
of NRC-2 insulation makes it 
possible to store such hard-to- 
contain liquid gases as liquid 
helium and liquid hydrogen for 
extended periods with a min- 
imum loss. The material can do 
away with the need for a costly 
extra protective jacket of nitro- 
gen. This factor alone can net 
considerable savings in opera- 
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BRIHFE'S 


about some sturdy caustic soda flakes 
about a new sodium chlorate drum 
on chlorine technical service 





THICK ENOUGH FOR 
ROUGH TRAVEL... 


these clean, strong caustic soda flakes 
get to you full size. Thin enough to dis- 
solve quickly, they go right to work 
when you put them in process. 

You can choose from four—regular, 
fine, crystal, and powdered. The first 
three are non-dusting. All four come to 
you in fast-to-work-with drums with 
big 18” diameter openings. 
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GET YOUR SODIUM CHLORATE 


IN THIS NEW DRUM... 

with a tighter fit—a fit so tight it pre- 
serves the strength of any chlorate you 
leave in it. 

Note that this drum has no lugs to 
open. The new lever opening makes 
resealing easier, too. 

The new drum comes in both 100- 
and 450-lb. sizes. 


pany address. 
CL] Caustic soda 


For more information, check here and mail with your name, title and com- 


[] Sodium chlorate 


HOOKER CHEMICAL CORPORATION 


406 Forty-Seventh Street, Niagara Falls, N. Y. 


CHLORINE TROUBLE— 
SPOTTED AND FIXED... 

before it becomes serious. You can ex- 
pect this kind of help from our techni- 
cal service men making periodical in- 
spections of your chlorine system. 

You can get engineering help, too— 

for anything from revamping your pres- 
ent chlorine handling system to plan- 
ning a completely new one. 
To help you keep up with the most im- 
portant developments in industrial 
chemicals, Hooker makes available to 
you authoritative bulletins and techni- 
cal data sheets. 

We provide further help by giving 
you the personal assistance of skilled 
technologists—men who have gained 
understanding of your problems 
through years of work in the industry. 

Just write to us on your business 
letterhead with a statement of your 
problem. 


te : | 


Ld 








Niagara Falls Philadelphia Tacoma 


err eee ee 9 


Sales Offices: Buffalo Chicago Detroit Los Angeles New York 


In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 
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tion and maintenance of storage 
equipment. —- Standard Steel 
Corp., Los Angeles. 84B 


Chemieal Sieve 


Promises to boost use of 
rigid urethane foams. 


Problem: How can you slow 
down the start of foaming in 
rigid urethane foams, so that 
the foam will reach all parts of 


the mold into which it is 
sprayed? 
Solution: Chemical Loaded 


Molecular Sieve CW-4107. 

The new chemical sieve is a 
combination of an active or- 
gano-tin catalyst with a zeolite 
material. It delays the start of 
foaming by as much as 1-2 min. 
after spraying. But once foam- 
ing starts, it takes place as 
quickly as it would without the 
sieve. 

The catalyst is released from 
the sieve by chemical action or 
by heat. Its release triggers the 
fcaming action. 

This new development is ex- 
pected to contribute to the 
growing use of rigid urethane 
foams as insulation and rein- 


forcement. — Linde Co. Div., 
Union Carbide Corp., Tona- 
wanda, N. Y. 86A 


Rocket Propellant 


Vinyl-based solid gives 
power, reliability. 


Via a plastisol technique, a 
mud-like slurry of vinyl resin, 
plasticizers, aluminum powder 
and ammonium perchlorate is 
converted into a powerful, reli- 
able solid fuel propellant. 

Developed by Atlantic Re- 
search Corp., the propellant 
powers several rockets, among 
which are the Arcon and Arcas, 
high-altitude meteorological 
probes, as well as the PET (for 
propellant, experimental test), 
a pocket-size rocket engine that 
performs spin and retro func- 
tions on large rockets and mis- 
siles. 

When heated to 350 F., the 
plastisol fuses into a rubbery, 
tough material. As a binder and 


fuel in the missile, it locks the 
various components into a homo- 
geneous mass with a long serv- 
ice life. The unplasticized mix- 
ture stores well, allowing great 
latitude in experiment and for- 
mulation. 

By modifying ingredients, 
rocket fuels may be produced 
for temperature extremes rang- 
ing from —80 F. to 250 F. 
Aluminum powder added to the 
mixtures gives the rocket a 
sharp boost in power. 

Among the advantages of- 


fered by the plastisol method of - 


solid fuel preparation are: fast, 
economical processing, allowing 
a large through-put in a rela- 
tively small plant; and easy 
shaping and sizing of the fuel 
mass for a particular rocket ap- 
plication. 

Atlantic Research presently 
uses a casting process to pro- 
duce the solid fuel propellant. 
Raw mix is put into a mold 
which is steam heated through 
the outer jacket, and, usually, 
the inner mandrel. 

The mold shapes the mix to 
the design required for a par- 
ticular rocket. Remotely oper- 
ated valves shut off the steam 
and introduce cooling water. 
The formed propellant charge 
is then removed, trimmed and 
prepared for use. 

Atlantic also has, in an ad- 
vanced development stage, a 
continuous extrusion process 
based on a modified commercial 
machine. — Atlantic Research 
Corp., Alexandria, Va. 86B 


BRIEFS 


Polyglycols, major components 
of urethane foams, have been 
added to the Vibrathane 
group of raw materials sup- 
plied to the urethane indus- 
tries. Others in the group in- 
clude diisocyanates, casting 
resins, gums, chemical addi- 
tives. — Naugatuck Chemical 
Div., U.S. Rubber Co., New 
York. 86C 


Phenolic resin, BRR-7151, de- 
veloped especially for hot- 
processed sand coating, is 
ideal where production speed 
i- necessary. Resin’s superior 
hot strength allows for faster 
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cures and freedom from shell 
warping or cracking. Melt 
viscosities provide best flow 
for higher shell or core 
strength, and _ ideal _ shell 
weight pick-up in rapid cy- 
cles.—Union Carbide Plastics 
Co., New York. 86D 


Defoamer, Eldefoam 4140, is 
recommended for foam con- 
trol in paper and pulp opera- 
tions. This thick liquid may 
be added directly to the sys- 
tem, or diluted with water 
to facilitate adding at de- 
sired concentrations. — Fore- 
most Food and Chemical Co., 
Oakland, Calif. 86E 


Isosorbide, a chemical inter- 
mediate, is available in devel- 
opment quantities for prepa- 
ration of esters and ethers for 
specialty solvents, plasticiz- 
ers, lubes, heat transfer media 
and hydraulic fluids. Derived 
from sorbitol, the compound 
(1,4:3,6-dianhydro-D-glucitol) 
is a polyol with two fused 
cis-oriented tetrahydrofuran 
rings. It’s soluble in water, 
alcohol, glycerol and other 
polar solvents. Oxidation, de- 
hydration, dehydrogenation, 
halogenation and reactions 
with amines and ammonia are 
fertile areas for investiga- 
tion.—Atlas Powder Co., Wil- 
mington, Del. 86F 


Trimellitic anhydride—in de- 
velopmental quantities — is 
now available in improved 
form and at lower price. Phy- 
sical form has been changed 
from powder to flakes, to im- 
prove handling without 
changing ease of processing. 
The tribasic acid shows 
promise for surface coatings, 
plastics, adhesives. — Amoco 
Chemicals Corp., Whiting, 
Ind. 86G 
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SPHERICAL 


HARSHAW 
can make 
the catalyst 


you . 
pecify| : 


HARSHAW 
has the facilities for producing carload quantities of 
PREFORMED CATALYSTS 


to fit special process requirements 
Hydroforming Dehydration 
Cyclization Desulphurization 
Oxidation Alkylation 
Dehydrogenation Isomerization 


Hydrogenation 


Write for FREE Booklet, “HARSHAW CATALYSTS” 
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TABLETED GRANULAR EXTRUDED 






POWDERED 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


Aluminum Nitrate Cobalt Nitrate 
Copper Nitrate Manganese Nitrate Solution 
Metallic Soaps (Cobalt, Manganese) 

Nickel Carbonate Nickel Formate Nickel Nitrate 
Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will assist you in develop- 
ing the best and most economical catalyst. If you have 
a catalytic process in the development or production stage, 
a discussion with us may prove beneficial. 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicago « Cincinnati + Cleveland + Detroit * Hastings-On-Hudson 
Houston * Los Angeles * Philadelphia » Pittsburgh 
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PROCESS EQUIPMENT vorrep 


BY FRED PRICE 








READY to plug in, small dryer provides two speeds, seven air velocities. 


Simulate Plant Drying at Bench 


Stop guessing at what drying will do to new products. 


This bench-seale rotary gives you plant-scale preview. 


Simple pan drying may take 
the moisture out of a sample of 
wet solids, but pan-dried prod- 
uct may not be anything like 
product from a_ continuous 
dryer. Engineers who want to 
see what continuously dried 
product is like can find out with 
a newly developed bench-scale 
rotary dryer which simulates 
big dryer operation. 

Built by Bench Scale Equip- 
ment Co., Inc., (Benco) the 
dryer operates with either 
parallel or counterflow air 
movement. It can be converted 
to a louver-type unit, thus can 
simulate many commercial dry- 
ers on a bench scale. Various 
internal conveying flights may 
be used to alter the lifting and 
air-flow patterns within the ro- 
tating tube. 


>How It’s Used—Bench-scale 
rotary drying can fill a need in 
three main areas: It can estab- 
lish the applicability of rotary 
drying to a product, it can pro- 
vide a means of preparing 
samples for product develop- 
ment work, and it can deter- 
mine the effect of drying varia- 
bles on product quality. 

Benco offers the dryer as a 
complete package which only 
needs to be plugged into a 115- 
v. circuit to make it operable. 
The cylinder, of Type 304 stain- 
less steel, is 2 ft. long and 4 in. 
in diameter. 

A chain and sprocket ar- 
rangement turns the cylinder, 
which is covered with an inch 
of insulation. The slope of the 
cylinder can be increased in 
1% steps up to 9% from hori- 
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zontal to adjust the material 
hold-up time in the unit. 

Drying air comes in through 
a blower. Downstream of the 
blower, elements in the duct- 
work heat the air to as high as 
500 F. Seven different orifice 
plates may be placed in the duct 
to regulate the air velocity from 
100 to 900 fpm. A bimetallic 
thermo-regulator controls air 
temperature. 
> Systems’ Interchangeable — 
Dry product coming out of the 
dryer is blown by the air stream 
through a cyclone which is com- 
pletely efficient on particles 
above 25 micron, according to 
the manufacturer. The blower- 
heater and dust collection sys- 
tems are interchangeable, hence 
to change from parallel to 
countercurrent air flow, the op- 
erator merely switches them 
from one end of the unit to the 
other. These exchangeable sec- 
tions also have heat-resistant 
glass windows so the operator 
can watch the material being 
dried. 

Dryer can be fed. either 
manually by a butterfly feeder 
or automatically with a motor- 
driven star feeder which is op- 
tional equipment. Also optional 
is the equipment necessary to 
convert the dryer to the louvre 
type.—Bench Scale Equipment 
Co., Inc., Westfield, N. J. 88A 


Cireuit Breaker 


Stored energy closing and 
ironless blowout featured. 


Switchgear and circuit break- 
ers are now available with 
stored energy closing and iron- 
less blowout construction for 
the first time in 4,160-v. rating. 
According to the manufacturer, 
breaker gives faster fault inter- 
ruption and faster closing of 











SOME AREAS WHERE 
MOLECULAR SIEVES 
IMPROVE ADSORPTION 


Purification of ethylene 
Drying gases, liquids, 
solvents 

Drying, sweetening 
natural gas 
Sweetening liquid 
propane, butane 
Drying jet fuels 
Octane improvement 
As refrigerant 
desiccant 

Controlled atmosphere 
purification 


LINDE COMPANY 


NOW—DRY NATURAL GAS 
MORE ECONOMICALLY 


WHEN YOU ADSORB WITH LINDE 


MOLECULAR SIEVES 


Malka -welalh axelaX-me) am nat-lahvar-) 9) 0) ifer-halolal-mey7alreram Oh d1iy4-m dal-mall oan mer.) 9x-1e1h 97 
and selectivity of Linpe Molecular Sieves. In fact, Molecular Sieves 
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never before accomplished. Whether in new installations or as re- 
placement adsorbent in existing units, Molecular Sieves can help you 
minimize both investment and operating costs. More specifically, 
here's how they are used 

A major petrochemical company has reduced the CO, content of 
its ethylene from 3000 PPM to less than 1PPM. This high purity is 
achieved in a single-stage process, automatic and non-corrosive, 
which has proved to be more economical than the alternative four 
stage process. Other petrochemical uses include drying of cracked 
gases, ethylene, hydrogen, liquid propylene, solvents and many other 
gases and liquids. Natural gas producers use Molecular Sieves for 
drying and sweetening of natural gas, for sweetening of liquid pro- 
foyVakem-lavemol0he-]al-er-lalem (olm@elaaial-melm-\el-tolael-1meliM ax -2 de) ued) 
use them to gain efficiency in drying reformer hydrogen, liquid 
butane LPG and transformer oil, and for removal of impurities such 
as CO, and mercaptans Refrigeration manufacturers use Molec- 
ular Sieves as a desiccant in super-drying refrigerants to eliminate 
freeze-up and corrosion. 

For these and many other adsorbent applications, you can rely on 
patented Linpbe Molecular Sieves to perform more effectively. They 
are the top quality material of their kind available today, always 
uniform, with high capacity, high strength, and high bulk density. 
They are available in regular and special grades to meet your speci 
ifter-) drovers) 

LinDe technical know-how—gained from years of laboratory and 
field .work with problems—can help make Molecular 
Sieves work profitably for you. For further information, write: Dept 

Linde Company, Division of Union Carbide Corporation 
270 Park Avenue, New York 17 Tal Or-Tat-\er- bam Ml ave (20m @lo}aal ofc 
TaN Of- 1a elle (=m Or-]at-ler- im Mlinalhe=ie Pam Ke) celal com Am Ot-lat-ler- 
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EQUIPMENT DEVELOPMENTS .. . 


contacts than comparable 4,160- 
v. units. It’s smaller, too. 
Motor-charged, spring- 
powered mechanism provides 
faster closing of contacts which 
improves contact life and makes 
the unit safer. Because action 
is positive, it does not depend 
on gravity, hence breaker will 
operate in any position. 
Ironless construction of blow- 


out chute makes fast are break- 
ing possible. Coils wound in 
both faces of the chute produce 
a high-flux magnetic field which 
pulls the are up into the 
ceramic chute elements without 
the time lag that occurs when 
iron is used. New unit is easier 
to maintain and service.—I-T-E 
Circuit Breaker Co., Philadel- 
phia, Pa. 88B 





That’s neither a covey of fly- 
ing saucers nor a brace of 
poached eggs that the operator 
above is watching in the TV 
monitor. He’s keeping an eye on 
16 different burners inside a 
giant boiler at the Scattergood 
Steam Plant in Los Angeles, 
Two cameras, mounted outside 
the boilers, peer through air- 
cooled windows at the burners 
and relay the picture to the con- 
trol room. The operator can tell 








Flying Saucer Display or Boiler Fire Watch? 


instantly if a burner goes out or 
develops other trouble. 
Previous radiation-type detec- 
tors which could watch only one 
burner each, frequently inter- 
preted hot furnace walls as 
burner flames and gave wrong 
information to the operator. 
Camera, called KIN TEL, has 
special filter to show red flame 
of oil and nonluminous flame of 
gas fuel.—Cohu Electronics, 
Kin Tel Div., San Diego. 90A 
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Gas Air Heater 


Heats and recirculates air 
at temperatures to 600 F. 


Low-pressure-gas air heaters, 
which boost recirculating air 
temperature to 600 F., have a 
capacity range from 500,000 to 
4,000,000 Btu./hr. Available in 
six sizes, the heater and its 
combustion system, safety con- 
trols, fan and motor are 
mounted on a single base. 

The insulated heater body has 
a low pressure gas burner and 
combustion burner which fire 
into a refractory block centered 
in an alloy combustion tube. 
Hot gases are deflected down- 
stream of the combustion tube 
into the recirculating § air 
stream. Pull-through action 
from a recirculating fan causes 
a negative pressure in the 
heater.—W. S. Rockwell Co., 
Fairfield, Conn. 90B 


Plastic Ball Valve 


Top-entry feature makes 
maintenance quick, easy. 


Thermoplastic ball valve pro- 
vides quick access to working 
parts. Operator unscrews valve 
bonnet, lifts out molded ball- 
and-stem and Teflon seating in- 
serts. A nut on the valve bon- 
net adjusts seating pressure of 
the ball. 

For temperatures to 150 F., 
valves are made of unplasti- 
cized polyvinyl chloride 
(UPVC). Chlorinated poly- 
ether (Penton) is used to make 
valves for hot corrosive service 
to 250 F. According to the 
manufacturer, both construc- 
tion materials are non-sparking, 
non-toxic, non-flammable and 
have high tensile strength. 

Valve ports are full-opening 
for nominal pipe sizes of 4 to 
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To produce inerts in any quantity, for any job... 


EMP INERT GAS GENERATORS 
—ane beil 8 toays > 


/ Easy to start, set and forget 
With Kemp’s unique carburetor and external test burner, you check the 
pre-mixed gas-air ratio before it enters the combustion chamber .. . start 


fast with the electric ignition. Then set the vernial dial and forget it! The 
carburetor maintains the exact air-gas ratio—no rechecking needed. 


2 Precise fuel control 


You'll find the Kemp Carburetor automatically pre-mixes and keeps 

gas and air at the exact mixture you wish. And no matter what the 

total demand or pressure changes in your supply line, this precise air- he 
gas ratio is maihtained at all times. 


3 Automatic safety 


Kemp safety controls eliminate the danger of flame-out. An electronic 
flame-failure control instantly, automatically cuts off the carburetor’s 
gas supply. This control operates under all conditions . . . unaffected 
by moisture or combustion chamber pressure. 

If you need inert gases for blanketing, purging and protective uses, 
write for Bulletin L-10 . . . or call in your Kemp Man listed in the 
yellow pages or the Chemical Engineering Catalog. 





It always pays 
to come to 


KEMP 


OF BALTIMORE 





THE C. M. KEMP 


MANUFACTURING COMPANY 
405 E. Oliver Street ¢ Baltimore 2, Maryland 





CHEMICAL ENGINEERING—June 27, 1960 





92 


EQUIPMENT DEVELOPMENTS .. . 


8-in. Valves are available in 
threaded or socket type—Tube 
Turns Plastics, Inc., Louisville, 
Ky. 90C 





Valved Steam Trap 


Valve-trap-valve construc- 
tion speeds installation. 


Only two connections are 
needed to make a _ complete 
steam condensate installation 
with TSV trap and valve units. 
A forged-steel steam trap with 
integral strainer, check valve, 
and air vent is welded to either 
one or two forged-steel gate 
valves. 

Steam trap is bimetallic ele- 
ment type with stellite faced 
seat. In normally open position, 
trap vents air and condensate 
freely, closes on steam. Return 
line pressure exceeding inlet 
steam pressure will close valve 
to prevent back flow. Strainer 
and element can be replaced by 
unscrewing top and two screws 
without removing the trap from 
line. 

Shut-off valves are patented 
bonnetless design with screw 
— in stainless-steel seats. Seats, 
wedge and stem can be replaced 
with valve in line. TSV unit 
comes in # to 1 in. sizes for serv- 
ice up to 250 psi.—Velan Steam 
Specialties, Inc., Plattsburgh, 
Ns: Es 92A 





For More Information 


about any item in this 
department, circle its 
code number on the 


Reader Service 


postcard (p. 183) 














Gas-Electric Ignitor 


Integral flame-proving 
makes operation safe. 


For boilers, flares and fuel 
vents, new FP gas-electric ig- 
nitor touches off flame, then 
either proves that flame con- 
tinues or shuts off gas flow. 
Unit, which uses transformer 
and spark for ignition, uses 
flame as a conductor in the 
proving circuit. If proving cir- 
cuit is not established within 15 
sec., unit automatically closes 
main gas valve. 

Long life is claimed for the 
unit because transformer and 
spark cut out when flame is 
established, thus reducing elec- 
trode wear and maintenance. 
FP ignitor handles up to 5 mil- 
lion Btu./hr. capacity at gas 
pressures from 1 to 15 psi. Unit 
can be removed while furnace 
is under pressure.—Peabody 
Engineering Corp., New York 
16, N. Y. 92B 





GS ea | 
General-Purpose Pump 


Flexible hose is pulsed to 
move solids, liquids. 


Solids, liquids and gases are 
moved by positive displacement 
in new pump which has no 
glands or return valves. Re- 
volving arms compress flexible 


June 27, 1960—-CuemicaL ENGINEERING 





tube, squeeze contents through 
tube from cc./min. to 500 
gal./hr. 

Pumped material passes only 
through hose, hence never 
touches any other working parts 
of the pump. Motor is steplessly 
variable to 200 rpm., and since 
delivery per revolution is virtu- 
ally constant, pump can meter 
at any desired rate within its 
range. 

Positive displacement nature 
of the pump makes it self-prim- 
ing. It can act as a vacuum 
pump or as an oil-free com- 
pressor, can be reversed to 
pump in the opposite direction 
by flipping a switch. All parts 
are self-lubricating.—Schueler 
& Co., New York, N. Y. 92C 





Recording pH Meter 


Makes continuous record of 
system pH changes. 


A combined pH meter and 
strip chart recorder is now 
available to continuously moni- 
tor and record pH levels in 
process streams. Instrument 
uses an electronically modulated 
amplifier which has standard 
radio tubes and compensates for 
line voltage fluctuations. 

Printed at 1 in./hr., chart will 
record for a month. Gear change 
gives faster movement if needed. 
Chart surface contains pres- 
sure-activated coating on which 
a stylus makes a permanent im- 
pression, hence no pen or ink 
reservoir is used. Instrument 
serves as an indicating pH 
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Sodium Dispersions Now 
Sold by Several Companies | 


Many types of sodium dispersions are | 
now being sold commercially by several 
companies. These firms already prepare 
sodium dispersions for their own chemical 
manufacturing operations, and so are fa- | 
miliar with the techniques involved. 

Sodium dispersions, of course, have been 
recommended for many years for their 
high surface area and, consequently, high 
activity in reactions such as Claisen con- 
densations, Wurtz type reactions, sodium 
alcoholate preparations, metalations, prep- | 
arations of sodium alkyls and aryls, poly- 
merizations and many others. Until disper- 
sions were offered for sale commercially, 
however, they had to be made by the user 
in situ as required. Some special equip- 
ment and operator training are needed for | 
dispersion preparation, and it is believed 
that these needs may have discouraged use 
of dispersions on a broader scale in the 
past, especially where small quantities 
were involved. The availability of commer- 
cial dispersions now is expected to in- 
crease their use in chemical reactions. 

One supplier offers two standard types 


of sodium dispersions. The > 


first is a solid composed of 

50% sodium and 50% paraf- 
Chemistry Booklet for 
The Elementary School 


Teacher Supplied by MCA 








“Matter, Energy and Change”, a booklet 
containing a course of study in chemistry 
for elementary school children, is being 
offered to school supervisors and teachers 
at below-cost prices, as an educational 
service of the Manufacturing Chemists’ 
Association. 

The 50-page booklet attempts to supply 
up-to-date knowledge to the science edu- 
cator in the rapidly growing and changing 
field of chemistry. It presents this knowl- 
edge by outlining a series of explorations 
for the children. For youngsters through 
third grade, there are explorations into 
materials, changes, water, air and plants. 
For older children through sixth grade, 
there are explorations into the nature of 
matter, chemical reactions, electricity and | 
matter, chemical tests, crystals and photo- | 
graphy. 

This booklet represents a part of MCA’s 
extensive aid-to-education activities, de- 
signed to stimulate the understanding of 
chemistry at many levels. 








Up- -To-Date Catalog 
On Ethyl Aleohol Now 
Available from U.S.I. 


132-Page Book Contains Complete Information on Pure 
Ethyl Alcohol and Denatured Alcohol Formulations 


U.S.I.’s new Ethyl Alcohol catalog has just been published. Type style and 
format of the _up-to- date edition have been carefully selected for easy reading. 











Complete Property Data 
On Pure Nitric Acid 
Published Recently 


The most current and accurate informa- 
tion available on the physicochemical 
properties of pure nitric acid has been col- 
lected, evaluated and presented in a 23- 
page report in the April issue of Chemical 
Reviews, a bimonthly publication of the 
American Chemical Society. The report 
includes discussions and data on: various 
methods of preparing nitric acid; all phys- 
ical properties; self-ionization; thermo- 
dynamic properties; stability. It concludes 
with a list of the 216 references the authors 
used in compiling their data. 

This collected information should be of 
particular value to laboratory, design and 
theoretical workers. It should also be use- 
ful to those engaged in the production, 
handling and storage of highly concentra- 
ted solutions of nitric acid for rocket fuel 
applications, as well as industrial pro- 


| ducers and users of the material in any 


concentration. 


Polyethylene Pipe and 
Fittings Joined by Fast 
Heat Sealing Technique 


A patented process has been reported 
for joining polyethlene pipe and fittings, 
using nothing but heat and a special tool 
of simple design. In the process, called 
“Polyfusion”, the outside of the pipe and 
inside of the fitting are heated on the Poly- 
fusion tool and joined together to form one 
homogeneous piece. Any conventional heat 
source—flame or electric—can be used. No 
glue, cement, solvent or other material is 
needed. It is reported that only 10 to 20 
seconds are required to fuse a joint. 


Comprehensive and thoroughly documen- 
ted, this illustrated catalog covers: 

(1) Pure ethyl alcohol—properties, speci- 
fications, shipping data. 

Specially denatured alcohol formulas 
—authorized denaturants, composi- 
tions and uses; properties; shipping 
data. 

Completely denatured alcohol for- 
mulas—authorized compositions, spec- 
ifications, properties, shipping data. 
Proprietary solvents: SOLOX®, FIL- 
MEX® and ANSOLS®—authorized 
compositions, uses, specifications, 
properties, shipping data, 


(2 


(3 


— 


(4 


— 


In addition, there is a section on the 
general properties of ethyl alcohol, includ- 
ing graphs, tables and bibliography, and 
a section on methods of testing. Appen- 
dices include standards, tests and assays of 


| the ACS, NF and USP; container descrip- 


tions; gauging techniques for drums, tank- 
trucks and tankears; and methods of hand- 
ling. A glossary of terms 
completes the volume. Sec- 
tions are tabbed for quick 


MORE 




















U.S.I.’s new Ethyl Alcohol catalog. 
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Alcohol 


CONTINUED 
E> Catalog 


reference and each section has a table 
of contents. 

A 20-page Government Regulations sup- 
plement is contained in a pocket inside the 
back cover, so that it can be easily re- 
placed when changes are made in federal 
regulations. You can obtain a copy by 
making a request on your company’s 
letterhead. 


CONTINUED Sodium 
Dispersions 


fin or naphthalene binder, shaped into one- 
pound bricks. The other is a liquid made 
up of 50% sodium and 50% mineral oil. 
The company also offers other liquid dis- 
persions as required. 

A second company is marketing a 
crushed solids dispersion containing 50% 
sodium and 50% napthalene, as well as a 
dispersion gel consisting of 50% sodium 
and 2% aluminum stearate in mineral oil. 

Still another company supplies four 
standard types of dispersions: 30% sodi- 
um and 50% sodium in xylene, and 30% 
sodium and 50% sodium in special 
naphtha cuts. They will also supply min- 
eral oil dispersions on request. 


New Microporous Films of 
Polyethylene Repel Water 
But Transmit Vapors 


It is reported that a technique has been 
developed for producing extremely fine, 
uniform, interconnecting pores in poly- 
ethylene films. This makes the plastic 
vapor-transmitting and water-repellent at 
the same time. Films so prepared are 
being investigated for use in clothing, fil- 
ters, medical equipment, solar water puri- 
fication apparatus, electrodialysis equip- 
ment and other specialty applications. 

As normally produced, these polyethy- 
lene films are said to have a porosity of 





Organic Solvents 
Fuse! Oil, Ethyl 
DIATOL®, Diethyi 


Buty! 
Ether, 


Acetate, Normal 
Oxalate, Ethy! 
9 pe 














Ethy! Alcohol: Pure and all denatured formulas; Anhydrous and Regular 
ey Denatured Alcohol Solvents SOLOX®, FILMEX®, ANSOL@M, 


about 80%, with all pores in the 8-12 
micron range. Because of this extremely 
high void volume and the interconnecting 
structure, gases and vapors can diffuse 
through the films with very little inter- 
ference. But because the polyethylene it- 
self is hydrophobic, surface tension pre- 
vents water or aqueous liquids from 
penetrating the extremely fine pores. In 
this way, the material transmits water 
vapor but is completely water-repellent. 

The pore structure is reportedly 
achieved through the use of starch as a 
leachable material. Polyethylene resin and 
starch are mixed, and the mixture is con- 
verted to sheet by any of the conventional 
methods such as calendering or extrusion. 
At this stage the starch in the sheet is 
encapsulated in very thin walls of poly- 
ethylene. 

Next the sheet is immersed in boiling 
water to wet and expand the starch. Corn- 
starch, for example, will swell to well over 
twice its original volume. The expansion 
ruptures the plastic walls encapsulating 
the starch and results in the interconnect- 
ing pore structure. Starch is then removed 
by sulfuric acid hydrolysis and leaching. 

It is claimed that by selecting starches 
of different particle sizes, altering the 
basic process, and varying the plastic for- 
mulation, a great variety of microporous 
plastic materials can be made having a 
tremendous range of properties, 





shows 
pore structure of microporous poly- 
ethylene film. (Courtesy ESB—Reeves Corp.) 


Photomicrograph (200 magnification) 
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Heavy Chemicals: 


and intermediates: Normal Buty! Alcohol, Amy! Alcohol, 
Acetate, 
Acetone, 
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Acet Ortho-Chi 


acetate, Ethyl Benzoylacetate, Ethy! 


Riboflavin US.P. 


rtho- 
Chloroformate, 
Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P. (Ethyl Carbamate), 


Ethylene, thy! 


distributors). 











TECHNICAL DEVELOPMENTS | 











Information about manufacturers of these 
items may be obtained by writing U.S.1. 


Polyethylene in powder form, a new development 
for coating metals, textiles, paper, glass, etc 

for molding and other purposes, is described in 
technical ota bulletin now available. Said tc 
open new uses for polyethylene. o. 1600 


Etching solution now on market makes fluorocar- 
bon polymers bondable to other materials. Mate- 
rial is activated form of sodium in solvent. Extract: 
fluorine from surface, leaves carbonaceous film 
compatible with adhesives. No. 1601 


Health factors in safe handling of chemicals is 
subject of first in series of pamphlets on safety, 
to be sold at nominal cost by MCA. Pamphlet is 
designed to acquaint non-chemists in chemical 
plants with toxicological terms, toxicity mecha 
nisms, first aid principles. No. 1602 


New portable conductivity and temperature 


Solu Bridge for measuring tidal move 


measurin 

ments, salinity, industrial pollution, etc. is now 

on market. Covers, in ranges, 40-400,000 
No. 1603 


micromhos/CM specific conductance. 


Portable water softener recently developed works 
by electric membrane process, is claimed 500 
times more efficient than comparable electrical 
devices. Said to soften 2 gallons of hard water 
per hour on 10 watts of electricity. No. 1604 


Coagulant aids, described in new bulletin, are 
used in municipal and industrial water systems, 
waste waters, cold and hot process softening, 
oil field watertflooding, brine clarification, color 
removal, high solids-liquid separation. No. 1605 


New miniature infrared photoelectric scanner 
(proximity sensor) contains both light source 
and pick-up head in one small housing. Simpli- 
fies installation and operation in many counting 
and control applications. No. 1606 








New disp ts and inhibitors have been devel- 
oped to prevent formation of sludge in tuel oils 
Dispersants are dialkyl dimethyl ammonium 
chlorides. Series of 14 fatty amine derivatives 


comprise the group of inhibitors. °. 





Chemical fume scrubbers of fiberglass-reinforced 
polyester resin now being designed. Units ur 
to 47 feet high by 10 feet in diameter have been 
made. Plastic chosen for strength, lightness 
chemical and flame resistance. No. 1608 


| Story of chemistry is subject of new book now 





Products: 


Anhydrous 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 

PETROTHENE®...Polyethylene Resins 

MICROTHENE ... Finely Divided Polyethylene Resin. 


Animal Feed Products: DL-Methionine, MOREA® Premix (to authorized mixer- 


being sold. Part I includes Egyptian, Greek, 
Arabic chemical knowledge and Western work 
to discovery of oxygen. Part II carries through 
latest discoveries in nuclear chemistry. No. 1609 





DL-Methonine, N-Acetyl-DL-Methonine, Urethan 


Ammonia, Ammonium Nitrate, Nitric Acid, 











USTRIAL CHEMICALS CO. 


Division of Notional Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 





Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Philadelphia © St. Louis * San Francisco 


U.S.I. SALES OFFICES 
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STAINLESS 
(STRAIGHT FIN) 


STAINLESS 
(HOLLOW-WALL) 
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| s HASTELLOY ZIRCALOY 


ALL OF THESE TUBES WERE PRODUCED 
by a remarkable new process called FLC 


Tubes like these have never been economi- 
cally available before. The entirely new 
process, known as FLO-ROL, will produce a 
wide variety of internal configurations, in 
high cost alloys, stainless steel, and other 
hard-to-work metals, plus many bi-metal and 
tri-metal combinations. Wall tolerances for 
FLO-ROL tubing can be held to + .0005” and 
diameters to + .002” depending on sizes. 


@ Internally Finned Tubes offer increased 
surface for more rapid heat transfer. 

@ Bi-Metal Tubes—stainless steel tubes with 
tantalum, zirconium, or other expensive 
material offer exceptional corrosion-resis- 


GrmL 


- (STRAIGHT RIB) 


(FINNED COPPER INSERT) 












STAINLESS STAINLESS 





TANTALUM 


tant qualities without the prohibitive cost. 
@ Hollow Wall Tubes or barrier tubes are 

available in several designs for nuclear 

work or other special applications where 

a chambered tube is essential or desirable. 
@ Thin Wall Tubes for pneumatic lines are 

available with .015” wall or lighter. 
FLO-ROL precision tubular products can be 
furnished from 14” to 214” 0.D. and, in some 
instances, in lengths up to 75’. For complete 
information contact your nearest Damascus 
representative or write direct. For prompt 
service send prints and specifications—we 
will be happy to work with you. 





L. 











TUSAMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 
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FLO-ROL 
PRECISION TUBE 
BULLETIN TODAY 
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Improved catalyst system and streamlined flowsheet 


characterize Humble’s version of the Ziegler process now 


operating at its Baytown. Tex.. refinery. 


With the opening of its 40-million-lb./yr. poly- 
propylene plant near Houston, Tex., Humble Oil & 
Refining has given technical people in this country 
their first—although not too detailed—look at the 
commercial workings of Ziegler chemistry. High- 
lights of the Humble plant: (1) a versatile, patent- 
applied-for catalyst which is claimed to have ten 
times the activity of original Ziegler catalysts ; 
(2) a streamlined process which reportedly sim- 
plifies the task of catalyst removal. 

Other polypropylene plants now on stream 


using Ziegler chemistry: Hercules Powder at Par- 
lin, N. J.; AviSun at Port Reading, N. J. Dow 
Chemical, Texas Eastman and Montecatini’s Nova- 
mont subsidiary have polypropylene plants on the 
way. Total polypropylene production in the U. S. 
is expected to hit 50-60 million lb. this year and be 
in the several-hundred-million-lb./yr. category in a 
few years. 

In anticipation of rapid market development, 
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Humble’s new plant can be expanded to 100 million 
in about six months. 
place the capital cost of the new Humble plant at 
around $10 million. Only figure that Humble gives 
out is the total cost of the polypropylene project: 
$30 million. Of this cost, $15 million went into 
research and development. 
> Patent Outlook: Cloudy — Humble’s new plant 
operates under a Ziegler license as do all other 
polypropylene producers. But any engineering 
similarities between any of the commercial Ziegler 
processes would be entirely coincidental. As one 
engineer puts it: “There is no such thing as the 
Ziegler process. The Ziegler license is only a hunt- 
ing permit. You start with that and develop your 
own process.” 

Consequently, every company has patent ap- 
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Looms as Potential big- Volume Plastic 


plications in on its own process features and the 
Patent Office will evidently be deliberating many 
more months before claim and counter-claim can 
In the meantime, companies are 
- forging ahead with their own plans, confident that 
when the situation is clarified any conflict can be 
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settled by cross licensing. polyet 
> Secret Is in the Catalyst—Humble’s new high- B 


activity catalyst, developed by Esso Research & 
Engineering, is the key to the whole process. Since 
the catalyst is used only once, the higher the ac- 
tivity, the less catalyst is needed per pound of 
product—resulting in lower production costs and 
higher throughputs. 

Too, the versatile catalyst can polymerize C. 
through Cy, olefins. Esso admits it seriously con- 
sidered making low-pressure polyethylene before 
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olymers, STEAM-HEA 


ROTARY DRYER 


Hing on polypropylene. And there is good 
on to believe polyethylene production is in the 
g, especially since the new Baytown unit is 
iguously called the “polyolefin plant.” Esso 
admits it is seriously looking at polybutylene 
higher polymeric materials. It believes its ver- 
e catalyst may give it a jump over competitors 
inging some of these newer polymers to com- 
ial fruition. 
ice Versus Process—Humble’s Enjay division 
be selling polypropylene for about 42¢/lb., 
pared with about 35¢/lb. for low-pressure 
ethylene. 
But propylene is a slightly cheaper raw mate- 
than ethylene and the processing required to 
uce the two polymers is almost identical so 
both could probably ke priced similarly 
mpetition demanded. But producers are rely- 
ion polypropylene’s improved temperature re- 
nce and better physical properties to avoid 
ut price competition with polyethylene, are 
ng primarily at new markets such as textile 
s and a clear film to compete with cellophane. 








like strands. 
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TOWER, about 100 ft. high and 8 ft. dia., fractionates diluent _EXTRUDERS force melted polypropylene powder | 


Polymer separation unit is in foreground. Hardened strings are then choppe 











» Process Outline—There are four major sections 
in the Humble plant: catalyst preparation, poly- 
merization, polymer separation, polymer finishing. 
Humble is vague about details of the first three 
sections of the plant and the flowsheet above does 
not necessarily represent the exact details of Hum- 
ble’s process; it is representative of Ziegler poly- 
olefin production in general. 

To form the catalyst, Humble charges tita- 
nium trichloride and aluminum alkyls to the prepa- 
ration unit. Catalyst is formed as platelets and 
ends up as a purplish-looking slurry which feeds 
to the polymerizers. 

There are two parallel trains of equipment in 
the reaction and separation section. Each poly- 
merizer is about 40 ft. tall and 8 ft. dia. In these 
vessels, catalyst slurry contacts the propylene 
which is dissolved in an unidentified hydrocarbon 
diluent. (For preparation of polymerization-grade 
propylene, see Chem. Eng., May 30, 1960, pp. 78- 
81.) Residence time in reactor is believed to be 
about 10 sec.; temperature is controlled at about 
150-160 F. and pressure at about 60 psig. Molecular 
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t of the polymer is controlled by the Al:Ti 
in the catalyst and by the temperature. 
olymerization of propylene is more complex 
that of ethylene because of polypropylene’s 
steroisomers compared with polyethylene’s 
Through control of reaction conditions, com- 
al polypropylene is actually a mixture of 
three forms; the ratio of atactic, isotactic 
eroblock isomers in the mixture makes pos- 
, wide range of polymer properties. 

lem: Remove the Catalyst—Stream leaving 
ylymerizers is a slurry of polymer, catalyst 
luent at about 20% solids. It flows to strip- 
anks about 20 ft. high and 10 ft. dia. where 
ted propylene flashes out and is recycled to 
actors. 

dest step comes next: removing the catalyst 
covering solid polymer from the slurry. If 
italyst is left in the finished product, it can 
sly effect polymer properties. And since this 
most critical step, it is the one Humble is 
‘eluctant to talk about. 

bout all that is known for sure is that Hum- 





BINS provide holdup for finished polypropylene 
pellets. From here the product flows to final bagging station. 








Polypropylene 
pellets 
to bagging 





DICER 


ble uses an unidentified alcohol to dissolve the 
catalyst and separate it from the polymer. Poly- 
mer crystals can then be centifuged or filtered to 
separate it from the liquid phase and can be 
washed with hydrocarbons such as heptane and 
ether to remove tacky polymer followed by a water 
wash. Polymer undergoes at least five washings 
in this stage. 

Both the hydrocarbon diluent and the catalyst- 
removing alcohol are recovered and are recycled 
after purification by distillation. 
> Ready for the Bag—From final washing stage, 
wet polymer powder flows to two steam-heated 
double-shell dryers operating in parallel. Each 
dryer is about 100 ft. long and 10 ft. dia. 

From the dryers, dried polymer crystals are 
conveyed to extruders where they are melted and 
squeezed into spaghetti-like strands. These strands 
are then cooled in a water bath and fed to dicing 
machines where they are chopped into small pel- 
lets. From dicers, pellets flow to storage bins and 
then to bagging stations where pellets are put up 
in 50-lb. bags for shipping. 
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B&W Welding Fittings manufacturing is integrated 
with the Division’s own tube-making and steel- 
making facilities. Consider the relation between 
tube-making and the manufacture of welding fittings 

. in addition to knowing welding fittings manu- 
facturing, B&W knows of the making of tubing 
from which fittings are produced. This knowledge 
plus integration of facilities permits B&W to pro- 
vide superior fittings, completely quality-controlled, 
matched to end-use service. It also means on-time 


CY 











WHO KNOW 





TUBING 


deliveries of fittings made from tubing of the spe- 
cialized steels because B&W can closely control 
manufacturing schedules from melt to the shipment 
of the finished product. 

B&W Welding Fittings and Flanges are available 
through qualified distributors in carbon steel and the 
B&W CROLOYS in a complete range of types and 
sizes. Write for BkW Bulletin FB502. The Babcock 
& Wilcox Company, Tubular Products Division, 
Welding Fittings Plant, P. O. Box 230, Beaver 
Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 








TUBULAR PRODUCTS DIVISION 


TA-9079-WF2 
Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Every detail of this all-new, completely redesigned, conveyor dryer reflects 
PROCTOR’s 77 years’ experience in designing and building quality 


spe- ; dag 
we dryers. Its smooth, neat /Jower housing . . . the complete accessibility of all 
one internal parts . . . the simplicity and effectiveness of its conveyor, 
heat source, fans and air circulation .. . all add up to a new 
ble low investment and new operating economies. 
the The new PROCTOR SCL Dryer is worth investigating! Send for your 
; y gating y 
— copy of Bulletin No. 462 today. 
ock 
on, 
ver See our Insert in Chemical Engineering Catalog 
[ Procton PROCTOR & SCHWARTZ, Inc. 
SEVENTH STREET & TABOR ROAD + PHILADELPHIA 20, PA. 
NA a} 
metals Manufacturers of conveyor dryers, spray dryers, truck dryers and laboratory dryers for the process industries and quality textile machinery 
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Raymond ROLLER MILL 
with 


Whizzer Air Separation ‘ 
for producing uberfine 


POWDERED MATERIALS 























Producers of fine grade chemicals, colors, fillers, syn- 
thetics and specialized powdered ‘materials, used in 
the process industries, are able to improve the qual- 
ity and marketability of their products with the Ray- 
mond whiszer-type Roller Mill. 


This dynamic modern design combines Raymond fea- 
tures that make for typical Roller Mill economy :— 


Whizzer separation with wide range fineness control by 
one simple adjustment while operating 


Pneumatic feed control to maintain maximum mill 
capacity under all running conditions 





Self-lubricating roller journals for reducing lubrication 
and maintenance costs 





Throw-out attachments for rejecting impurities in mak- 
ing uniform high quality products 


Clean dust-free system for automatically handling the 
material throughout the operation 





Flash drying accessories available where drying or cool- 
ing problems are involved. 


Every Raymond installation is tailored to the plant, 
the product and the process. Let Raymond engineers 
help you in selecting the proper equipment for the job. 





For further details on 
ROLLER MILLS write for 
Raymond Catalog No. 79 


COMBUS#ION ENGIJEERING, INC. 


1112 W. BLACKHAWK ST. SALES OFFICES IN 
CHICAGO 22, ILLINOIS Combustion Engineering-Superheater Ltd., Montreal, Canada PRINCIPAL CITIES 
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During the. internationally prominent conversion of the 

PANAMA CANAL from a 25 to 60 cycle operation, 95% of the 

electric motor awards were made to ME*. This major contract 

was awarded on the basis of product quality, delivery and 

company cooperation. For this outstanding project ME* met the full 

demands of contracting engineers with 800 motors ranging in size from 

Ys to 700 H. P. . . . designed to critical specifications — delivered and in- 
stalled on time! 

Although this is another feather in the project-studded bonnet of ME* 

“‘Injun-eers'’, our Chief is never satisfied with past won battles, so we'd like to wres- 

tle with your problem during your next project pow-wow. You'll see too .. What 

ME* Can Do... for you! 


* 








Home Office and Factory 


earest fraeore at Wausau, Wisconsin 


Factories at Erie, Pa., 


fleeacrriic and Earlville, Illinois 





‘ ME" This data and specification file on 

> Marathon Electric Motors and Genera- 
LS < can do! tors is now available for your ready 
Fg m)] reference use. May we mail you your 
free copy now? 








Offices in 
MANUFACTURING CORPORATION} Principal Cities 
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More companies report savings 
with Ryertex-Omicron PVC 


Improves production and performance 


More than two years ago one of the largest manu- 
facturers of spraying equipment switched to noz- 
zles machined from Ryertex®-Omicron PVC bar 
stock. The manufacturer selected Ryerson’s PVC 
because of its superior chemical resistance (the 
nozzles are used to spray hundreds of corrosive 
solutions—acids, salts, liquid fertilizers, etc.) and 
because it can be run through automatics like 
steel, without preliminary grinding, since it is pro- 
duced to unusually close tolerances—+.005 for 
sizes under 1”, and +.003 for 1” and over. 


Resists attack of fumes—forever 


A Pennsylvania metals plant has found Ryertex- 
Omicron PVC sheets perfect for the exhaust sys- 
tem above a series of pickling tanks. After more 
than two years this company reports ‘“‘complete 
satisfaction’’—and actually Ryerson’s PVC will 
never corrode . . . never need replacement. In addi- 
tion, good fabricating qualities and light weight 
made construction and installation of the extensive 
system much easier. 


Withstands abrasive-corrosive action 


A Wisconsin electric company found that metal 
chutes needed frequent replacing because they 
couldn’t withstand the abrasive-corrosive action 
of coal. At the suggestion of a Ryerson representa- 
tive, %” sheets of Ryertex-Omicron PVC were 
fastened to the steel chutes with flat head screws. 
No replacement problem now—and it has been 
more than a year and a half since installation of 
the Ryertex-Omicron PVC. 


Stands up under pressure 


In the disposal system of a Midwest steel mill, 
spent acids are pumped 70’ up a conveyor tower— 
creating pressure that caused the first installation 
of another plastic pipe to burst repeatedly. The 
problem was permanently solved several years ago 
with the installation of Ryertex-Omicron PVC 
pipe. Our PVC has superior physical properties— 
for example, compare maximum operating pres- 
sures at 68° F.: 


Standard Schedule 40 1” pipe.... . .325 psi 
Extra Heavy Schedule 80 1” pipe. .435 psi 
Double Extra Heavy Schedule 

Bee eS a aes Se he 650 psi 


And, Ryertex-Omicron PVC resists hundreds of 
corrosive solutions and gases, including the sul- 
phuric acid present in this application. 


Lowers costs three ways 


A Midwest vinegar company is switching to lines 
of Ryertex-Omicron PVC at all its plants on the 
basis of an installation at its newest plant, built a 
little more than a year ago. Ryerson’s PVC re- 
duced by two-thirds the initial cost of piping at 
this plant. It has given, and will continue to give, 
absolute resistance to the acid solutions, and only 
one man is needed to change the entire system of 
lines when switching product runs. 


These examples illustrate only a few of the many ad- 
vantages of Ryertex-Omicron PVC. It resists more than 
200 corrosive liquids and gases ... will not weather, 
rot or age... is available in sheets, rod, pipe, tubing, 
valves and fittings. Send for our Bulletin 80-3. 


INDUSTRIAL PLASTICS AND BEARING DIVISION 





@) RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., Member of the 


Steel Family 
® 


PLANT SERVICE CENTERS: BOSTON + BUFFALO + CHARLOTTE + CHICAGO » CINCINNATI * CLEVELAND * DALLAS *« DETROIT * HOUSTON * INDIANAPOLIS 
LOS ANGELES * MILWAUKEE + NEW YORK * PHILADELPHIA + PITTSBURGH + ST. LOUIS * SAN FRANCISCO + SEATTLE * SPOKANE * WALLINGFORD 
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Recognizing and measuring radioactivity in 








Chemical Engineering 


JUNE 27, 1960 


radiochemical operations: big factors in . . . 


Minimizing Radiation Hazards 


L. J. CHERUBIN, Knolls Atomic Power Lab., General Electric Co., Schenectady, N. Y. 


Chemical engineers now are actively 
engaged in the atom-energy field in many 
technical, operational and administrative 
positions. 

Regardless of whether they are in- 
volved in operations of a plutonium-pro- 
duction plant or atomic reactor, or 
designing radiochemical processes, chem- 
ical engineers quickly come up against a 
little-understood problem: radioactivity 
as a health hazard. 

No nuclear facility can operate for 
long without proper safeguards against 
radiation exposure. Yet the specific haz- 
ards involved and how they may be mini- 
mized are little understood except by the 
“experts” in the field. To dispel some of 
the mystery surrounding radiation ef- 
fects, we are going to discuss some 
aspects of radiation and human health, 
and industrial methods of measuring and 
monitoring. We will limit this article 
to situations you might encounter when 
working in a plant handling or process- 





ing nuclear materials (liquid or solid). 


We Need More Data 


The natural occurrence of radioactive 
materials and radiation on earth has 
been recognized by scientists for many 
years, and the basic health problems as- 
sociated with radiation have been ap- 
preciated.’ Because of small quantities 
and limited use, the radiation hazard has 
been a minor problem as reflected in the 
slow evolution of radiation protection 
standards nationally? and internation- 
ally.’ 

Today, however, the situation is 
changing. Nuclear power is an accepted 
fact and the production and handling of 
nuclear fuel and other radioactive items 
a major industrial item. 

Radiation awareness is a must, expe- 
cially in the processing industries where 
radioactive materials are used, produced 
or handled. The situation is complicated 













RADIATION HAZARDS .. . 


by a lack of complete information 
or an abundance of the wrong kind 
of information. No one, not even 
the experts, have all the answers 
about radiation. The best knowl- 
edge we have today: actual experi- 
ence accumulated within the past 
several years projected against and 
interpreted with radiation theory 
derived from human and animal 
experiments. 

A major problem in radiation 
protection work is that human 
senses are not acute enough to de- 
tect radiation during exposure to 
it. As a result, varied and compli- 
cated instrumentation is needed. 
Also, everyone receives a certain 
amount of natural radiation every 
day from natural causes, such as 
cosmic rays, that have always been 
within the human experience. It is 
the amount of radiation received in 
excess of this daily amount that is 
significant in determining exposure 
limits.‘ 


What Are the Hazards? 


Radiation, from radioactive ma- 
terials or from radiation-producing 
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CALIBRATING meters—Fig. 1 
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machines, can cause serious effects 
such as cancers, cataracts, sterility, 
severe skin burns, genetic malfor- 
mations in progeny, and life-span 
reduction.‘ Other less serious symp- 
toms of exposure are epilation, 
nausea, diarrhea, erythema, and 
fatigue. Acute radiation exposure 
to a significant portion of the body 
can result in death in a matter of 
days.® 

One important characteristic of 
radiation injury is that latent ef- 
fects predominate from chronic. 
overexposure.» Tumors, cancers, 
and cataracts may take from a few 
to several years to appear.’ A re- 
deeming feature is that cell injury 
from radiation is in some degree 
reparable with time in those situa- 
tions where threshold dosages are 
necessary before any clinical evi- 
dence of injury shows up. Some 
authorities postulate that there is 
no threshold dosage for genetic ef- 


fects, leukemia incidence, and per-- 


haps life-span reduction. Unfor- 
tunately, experimental difficulties 
to date have prevented a resolution 
of this question.® ’ 

As for relative sensitivity of 
human organs to radiation, the 
blood-forming organs, gonads and 
eyes (lens) are the most sensitive; 
and thyroid and skin are among the 
less sensitive. Allowance is given 
for this relative insensitivity in the 
maximum permissible limits of 
radiation exposure established by 
the National Committee on Radia- 
tion Protection and Measurement.’ 


Radiation Takes Many Forms 


Radiation, from whatever source, 
can be defined as the electromag- 
netic spectrum (X-rays, gamma 
rays, and cosmic rays) above the 
ultra-violet wave-length range and 
as nuclear particulate (alpha par- 
ticles, beta particles and neutrons). 

X-rays are produced when high- 
speed electrons or beta rays (elec- 
trons) are decelerated by collision 
with matter. Gamma rays are 
similar to X-rays, but are the re- 
sult of nuclear-energy _ state 
changes in unstable (radioactive) 
atoms. They are generally accom- 
panied with alpha- or beta-particle 
emission from the nucleus of a 
radioactive atom. Cosmic rays are 
believed to be charged high-energy 
atoms which produce a variety of 
other secondary high-energy par- 
ticles such as positrons, mesons, 
etc., in addition to gamma rays, on 





collision with matter.* Alpha par- 


ticles are, of course, positively 
charged helium atoms, while beta 
particles are negatively charged 
electrons. 

Common natural elements which 
emit alpha particles are uranium, 
thorium, actinium, radon, thoron, 
radium, and polonium.’ Many of 
the daughter elements produced in 
the decay chain of uranium, 
thorium, and actinium emit beta 
particles (mesothorium, Pb-210, 
Pb-214, Bi-210). Other beta emit- 
ting radioelements are K-40, C-14, 
and the fission products. Among 
these are such well-known radio- 
elements as: Sr-89, Sr-90, Cs-134, 
I-131, Ce-144, Zr-95, ete. Other 
common radioelements produced 
through activation of pertinent 
stable elements by absorption of 
neutrons are: tritium (H"*), Co-60, 
P-32, Mn-56, Na-24, Fe-59, etc. In 
general, gamma radiation is associ- 
ated with beta emission. 


Exposure: Three Ways 


The human body may be exposed 
to radiation in three ways: 

¢ Radiation impinging from an 
external source (X-ray machine, 
accelerator, reactor, encapsulated 
source containing a radioelement, 
surface contamination of the en- 
vironment or surface contamination 
of the individual). 

e Internal intake and deposi- 
tion of a radioelement in organs 
(inhalation of contaminated air, in- 
gestion of contaminated food and 
water, absorption through broken 
and/or unbroken skin). 

eA combination of both ex- 
ternal and internal irradiation from 
many combinations of situations. 

Sources of airborne contamina- 
tion are usually radiochemical op- 
erations, radiometallurgical opera- 
tions, spills of radiochemicals, 
ventilation and venting systems 
serving process areas and facili- 
ties, maintenance in radioactive 
material areas, and decontamina- 
tion of facilities, equipment and 
tools. 

Degree of internal exposure de- 
pends upon the amount, chemical 
and physical properties and metab- 
olism of the radioelements in the 
body. Particle size of the aerosol, 
solubility, decay rate, elimination 
rate of the element, and the quality 
of radiation and its relative bio- 
logical efficiency—all these param- 
eters are important in assessing 
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Maximum Permissible Radionuclide Concentrations—Table | 


Maximum 
Permissible Maximum Permissible Concentrations 
Burden in for 40 Hr. Wk. for 168 Hr. Wk. 
Total Body, (MPC)w* (MPC)a* (MPC)w* (MPC)a* 
Radionuclide and Microcurie Microcurie/ §Microcurie/ = Microcurie/ = Microcurie/ 
Type of Decay Organ cc. cc. cc, cc. 
1 H* (H,2O) (8-) (Sol.) Total body 2 x 103 0.2 2 x 10-5 0.05 7x 10-5 
(Immersion) A Aa SRE NOSES Rr caN imine 27 OY vy oA | su CT ie Sa Me Fo 4x 10-4 
1 Na*4 (Sol.) Total body 7 0.01 2 x 10-8 4x ior! 6 & 10"? 
(B-, ) (Insol.) CONG. ee ea ee eee OMA ou Ke ae | * gael 
15 P#2(B-) (Sol.) Bone 6 Sx 16* 7x eo 7x07. 2x ww 
(Insol.) NN Aa Sk a Gee | gy a a Pol id ax i2* 
1s Af! ene’! Seleiede Leck? isbeees THI RG 4x 10-7 
(8-,) 
xs Kr®5 (8-) (Immersion) Wout body cli ee Oh ee a aa es 3x 1e7* 
as Sr®°(B-) (Sol.) Bone 4 3 x 107-4 3$.x.40-* 10-4 10-8 
(Insol.) Mi oh OR ee ee AMT. ee 10-8 
ss Sr9( 87) (Sol.) Bone 2 4xW-* 3x10-1° 10-8 10-10 
{Insol.) Er i peek eer rk eek C8 See ee ie: zx i10-° 
3 1132 (Sol.) Thyroid 0.7 6 x 10-5 9 x 10-9 2 xX 10-5 3 x 10-9 
(8-,v,e7) St ee, ee, Ree age IK. CC... 10-7 
ss Ra??4 (Sol.) Bone 0.06 7XAG!: SR ex ie. 2% 3e-* 
(a, 8~,v,e~) (Insol.) bie. oS RI ee. 7x1 8. 2x10-** 
o Th-Nat (Sol.) Bone 0.01 3 x 1075 2 X 107-12 10-5 6 X 10713 
\e,B-, 7, e7) (Insol.) ne merase eugene AX ec, 10-12 
ge U-Nat (Sol.) Kidney ox 1053 2 X 107-3 7 X 10711 6 X 10-4 3 X 10711 
(a, B-, 7,e7) (Insol.) a OA aie” a aes OT ees 2 X 10711 
og Pu23? (Sol.) Bone 0.04 10-4 2 X 10-12 5 X 10-5 610-13 
(av) ee Me oe ads eines Oe te 10-11 


* w-water; a-air 





the internal hazard potential. For 
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example, in the case of tritium 
(super “heavy” hydrogen) and Na- 
24 the whole body is involved. In 
the case of iodine, the thyroid is the 
principal site of deposition. In the 
case of plutonium, the critical de- 
position sites are the lung, if the 
element matter is insoluble, and 
the bone marrow, if it is soluble. 
To date, there is no record of a 
fatal human exposure from internal 
deposition of radioactive materials. 
However, chronic exposure of 
uranium mine workers in Czecho- 
slovakia to radon gas and other po- 
tentially toxic elements in the air,’ 


ers from ingested radium and meso- 
thorium salts® has produced lung 
cancer, bronchial carcinoma and 
bone tumor fatalities. 


Safe Exposure Levels 


Radiation safety must be con- 
sidered in the design of facilities 
and equipment, in planning opera- 
tional procedures, and in the train- 
ing of employees. Concurrent with 
these, the need develops for radia- 
tion safety standards, radiation 
detection and measurement method- 
ology and accident prevention pro- 
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exposure. All these aspects are nec- 
essary to prevent (1) fatalities and 
injuries of employees, (2) loss of 
property through contamination of 
facilities with radioactive ma- 
terials, (3) development of public 
relations problems because of radio- 
active waste disposal into the en- 
vironment, (4) loss of trained em- 
ployees through overexposure, and 
(5) employee concern over safety. 
Municipal, state” and federal code 
requirements for employee and 
public safety” must ali be fulfilled. 

Considerable biological and 
medical research is going on to 
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measure radiation levels—Fig. 2 


COUNT and dose-rate meters: Geiger-Muller (left), Juno, Cutie-Pie (right) 








PERSONNEL dosimeters: beta-gamma (left), film badge (upper right), 
film ring (lower right) measure total exposure—Fig. 3 


determine the specific mechanisms 
of radiation exposure effect on bio- 
logical systems, and on biochemical 
approaches to minimize adverse 
radiation effects on biological sys- 
tems. But sufficient knowledge is 
now available from actual experi- 
ence and experimentation to set 
maximum permissible limits of 
human exposure to radiation. 
The current recommended limits 
are based on minimizing any 
demonstrable evidence of injury 
and minimizing the incidence of ad- 
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verse genetic effect in progeny. The 
concept of reasonable acceptable 
risk must be associated with the 
radiation-exposure limits. Another 
concept that should be considered 
is that radiation exposure should be 
on a need basis—all unnecessary 
exposure should be avoided. With 
those concepts in mind, the follow- 
ing maximum permissible limits 
have been advanced by the National 
Committee on Radiation Protection 
and Measurements and are gener- 
ally followed in industry :* * 


Organs Max. Dose 

Whole body irradiation, 3 rem/3 mo., 
eyes and gonads 12 rem/yr., 
5&5 x N (N 


over 18) rem 
Head, hands, forearms, 
feet and ankles 
Single internal organs 
other than eyes and 
gonads 


75 rem/yr. 


15 rem/yr. 


These measurements are in terms 
of rems,* which is a measure of 
absorbed radiation dose that fac- 
tors in biological sensitivity as well 
as the energy absorbed, and in 
terms of, N, the age of the indivi- 
dual. 

As for internal deposition of 
radioelements, the maximum body 
burden for radium is 0.1 ye (micro- 
curie or 2.2 & 10° atoms disinte- 
grating/min.) and its equivalent 
for other bone seeking radioele- 
ments, e.g., plutonium, Sr-90 and 
P-32. All other organ depositions 
are based upon an upper limit of 
exposure of 15 rem/yr. with the 
exception of the thyroid and skin, 
where the upper limit is an annual 
dosage of 30 rem/yr. 

With respect to radiation levels 
outside the controlled areas (areas 
not under surveillance for radiation 
protection reasons), the maximum 
permissible levels are reduced by a 
factor of 10 for external and in- 
ternal irradiation. 

The NCRP and M issues a sepa- 
rate handbook which expresses 
maximum permissible body burdens 
and concentrations of numerous 
radioelements in air and water for 
occupational exposure based on a 
40-hr. week and 168-hr. week.” 
See the table for some common 
radioelements. 


How to Monitor Radiation 


Radiation passing through a 
medium usually ionizes that me- 
dium. Both physical and chemical 
effects are produced in matter as a 
consequence of this phenomenon. 

Another radiation effect on mat- 
ter is the nuclear one in which 
radiation is absorbed by the nu- 
cleus of an atom producing an arti- 
ficially radioactive element :“ 

»Al” + .Het — ,P” + <n’ (neu- 
tron) 

se” — Si” + ,e° (positron) 

where ,,Si” is a stable element. 





*One rem is the dose of any ionizing 
radiation that will produce the same bio- 
logical effect as that produced by one 
roentgen of high-voltage X-rays. 
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These two types of reactions 
(ionization and activation) of ra- 
diation with matter are widely 
employed to detect and measure 
radiation for health protection pur- 
poses. 

The ionization principle is used 
in three ways: in ionization cham- 
bers, in proportional counters and 
in Geiger-Muller counters. The 
ionization chamber collects ions 
formed by radiation and measures 
charge or current produced. In the 
proportional counter, ions formed 
by radiation are accelerated by an 
applied voltage big enough to cause 
these ions to produce more ions by 
collision. This increases sensitivity 
of the ion chamber. In the G-M 
counter, an even greater accelerat- 
ing voltage is used, such that any 
ion pair will cause a complete dis- 
charge of the counter volume. 

The ionization process is gener- 
ally relied upon to measure X-rays, 
gamma rays, alpha radiation, beta 
radiation, and neutrons. 

Alpha particles are distinguished 
by large mass, dense ionization, and 
limited range. Beta particles have 
more range and penetration than 
alpha radiation. Gamma _ photons 
and X-rays easily penetrate ma- 
terials and are easily detected. De- 
pending on the problem, detectors 
can be designed having a high 
sensitivity to one form of radiation 
and low sensitivity to other kinds. 

The Geiger counter (Fig. 2, 4) 
which may be operated either in the 
proportional region or the Geiger- 
Muller voltage region, measures 
radiation (number of gamma pho- 
tons) emitted per unit time when 
the pulses of the Geiger counter 
are amplified and transmitted to 
a scaling unit. It is usually used to 
detect the presence of radiation. 

Typical examples of other ap- 
plied health physics instruments 
using the ionization principle are 
air-ionization dose-rate meters, 
pocket meters and film dosimeters. 
(Fig. 2, 3). 

The activation process is used for 
neutron measurements. But neu- 
trons are really detected indirectly 
by ionization since the reaction 
method generates protons (H*) 
through collision of a fast neutron 
with a hydrogen atom. Ionization 
produced in air or in other medium 
by the protons are then measured 
or the fast neutrons moderated 
(slowed down) to thermal energy 
level and measured as slow neutrons 
through an activation reaction in a 





Geiger Counter Detects Radiation—Fig. 4 
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Beta-Gamma Dosimeter: Daily Total—Fig. 6 
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Scintillation Meter: Light Into Electrons—Fig. 7 
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RADIATION HAZARDS .. . 


BF, counter (Fig. 5). The reaction 
is based on: 
sB” +,n' > ,Li' + .He‘ (alpha par- 
ticle). 

The BF, counter, whether used as 
a fast neutron or thermal neutron 
measuring device measures the flux 
of neutrons emitted per unit time 
(nv./em.*/sec.). 


Measuring Total Exposure 


Typical instruments used as per- 
sonnel dosimeters (which measure 
cumulative radiation) are (1) the 
film badge (Fig. 3) used as a total 
body menitor, (2) the finger ring 
(Fig. 3) used as a hand monitor 
and (8) the beta-gamma pocket 
dosimeters (Fig. 3), usually used 
to measure total radiation on a 
daily basis as a control monitor. 

The film monitors are generally 
worn for one week as hand moni- 
tors and one week to one month as 
total body monitors. Film is cali- 
brated with appropriate gamma 
and beta sources and film darkening 
(film density) measured by a 
Densitometer. Film worn in badges 
is processed together with the cali- 
brated film. 

Continuing with personnel dosim- 
eters, Fig. 6 illustrates a con- 
denser device (combination beta 
and gamma dosimeter). Voltage 
applied to the center electrode is 
discharged by ionization in the 
chamber. A relationship between 
the voltage discharged by radiation 
is established as measured by an 
electrometer and as calibrated by a 
gamma source (Fig. 1). 

Personnel monitoring data rep- 
resenting each individual’s cumula- 
tive record of exposure is main- 
tained indefinitely on punched 
cards. The recent trend is for plac- 
ing personnel exposure records on 
electronic data process systems to 
expedite evaluation and reporting 
of information. The personnel 
monitoring data discussed here is 
the integrated dose of radiation to 
which an individual is exposed dur- 
ing the period of personnel monitor 
use. These data are then inter- 
preted relative to the maximum 
permissible doses recommended by 
the NCRP. 


Measure Dose Rate 


In addition to count-rate and flux 
meters which determine radiation 
levels, and personnel dosimeters 
used to measure total integrated 
dose of radiation exposure of per- 
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sonnel; dose-rate meters such as 
the Cutie Pies and Junos (Fig. 3) 
are widely employed. 

The Cutie Pie design is actually 
an ionization chamber and _illus- 
trates the principle of air-ioniza- 
tion measurement. Electrons pro- 
duced by ionization in the shell air 
by radiation are collected by a 
central electrode. The pulse is am- 
plified and measured as current. 
Through proper calibration, cur- 
rent readings are related to actual 
dose rates (mr./hr. or mrad./hr.), 
not just a simple count. : 

The chamber or shell must 
satisfy certain technical require- 
ments for the proper measurement 
of gamma or X-ray radiation. The 
instrument is made sensitive to 
beta radiation by a window thin 
enough to permit penetration of 
beta radiation but thick enough to 
filter out alpha radiation. 

Junos have two shields so that 
alpha, beta, and gamma radiation 
can be detected and measured. 
When used as alpha meters, the 
Junos permit determination of 
alpha-surface contamination of 
work «rea surfaces. The greatest 
use of Cutie Pie and Juno instru- 
ments is, however, to determine 
gamma and beta levels in radiation 
areas to establish safe-working 
time limits. 


Scintillation Machines 


While we, in this article, cannot 
do justice to the wide variety of 
instrumentation employed in the 
health physics field, let alone in the 
nuclear-energy application effort, it 
is important to point out that scin- 
tillation counters are finding in- 
creasing application for radiation 
measurements (alpha, beta, gamma 
and fast neutrons). 

These counters employ various 
phosphors which emit photons of 
light in response to radiation. The 
light photons are amplified suffi- 
ciently to generate a measurable 
signal (Fig. 7), proportional in in- 
tensity to the radiation source. 
Scintillation counters are more sen- 
sitive than simple Geiger counters, 
but are more costly, bulky and must 
be operated in a controlled-tempera- 
ture room. 
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In exchanger design, correction chart helps . . . 





Find Effective Length of U-Tubes 


D. L. WHITLEY and E. E. LUDWIG, Dow Chemical Co., Texas Div. 


One problem in designing U-tube 
heat exchangers is to determine the 
effective length of the tubes. The 
effective tube length 1, of the bun- 
dle is the mean of the tube lengths 
between the outside tubes and the 
inside tubes as shown above. The 
correction chart shown in Fig. 2 
will help you find the effective 
length without tedious calculation. 

Heat exchanger tubes are usually 
available in even lengths of 8, 10, 
12, 14, 16, 24 and 32 ft. When U- 
tube bundles are made from 12-ft. 
tubes, for example, the maximum 
length tube in the bundle is 12 ft. 
and is in the outside tube row. The 
inside tube is the shortest and is 
less than 12 ft. 

Since heat exchanger designers 
must consider many combinations 
of tube lengths, shell diameters, 
number of passes, number of tubes 
and tube size and pitch, it is time- 
consuming to find effective length 
for each combination. 

When calculating an optimum 
U-tube exchanger, most designers 
estimate effective tube length for 
each combination considered. After 
a specific design is chosen, the ef- 
fective tube length is determined 
accurately. If the estimated length 
is significantly different from the 
actual length, a new, repetitive 
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calculation must be made. This op- 
eration is tedious even for one 
tube bundle. 

It is to avoid this repetitive cal- 


culation that the correction chart 
has been devised. 

The chart may be used most gen- 
erally as follows: 





Area comparison—Table | 


Area, Area, 





No. of Tube Tube Inside Calc’d* Act., Error, 
U-Tubes Size Pitch R.O.B. Sq. Ft Sq. Ft. % 
56 ¥% in. O.D. x 32 ft. lin, O 2 in. 400 405.7 +1.43 
212 lin. O.D.x 32 ft. Win. A Yin. 1,655 1,703 +2.90f 
88 % in. O.D. x 32 ft. lin. O 2 in. 534 533 —0.19 
54 1 in. O.D. x 32 ft. 1% in. 3 in. 439 448 +2.05 





Note: R.O.B. = Radius of bend. 


* The calculated areas were based on Fig. 2 using only the tube size and number of tubes. 


t This deviation may be due to error in the actual area. 


Plotting values for effective length—Table II 


Nominal length 32 Ft. 24 Ft. 


16 Ft. 12 Ft. 8 Ft. 





Tube O.D., in. % 1 % 1 


~ 1 % 1 Mon I 


— 1540 — 11.40 — 7.40 
15.25 — W125 — 7.25 — 
14.70 14.80 10.70 10.80 6.70 6.80 
14.10 14.35 10.08 10.35 — 635 
13.57 14.00 9.56 10.00 ;—- — 

— 370 — 940 -- — 

— 1348 — 948 —- = 








U-TUBE LENGTH... 


Chart Showing Effective Tube Length Correlations—Fig. 2 
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if the number, length and size of 
tubes are known. 

¢To give the number of tubes 
if an effective length is assumed 
and the length, size and outside sur- 
face are known. 

Values read from the chart are 
not more than 1% lower than cal- 
culated values, except where the 
curves are extrapolated to lower 
tube counts. Such extrapolations 
result in errors of 3 to 4% (and 
higher) greater than the calculated 
values. This does not apply to 
higher tube-count extrapolations. 
The chart is limited to #-in. and 
1-in. O.D. tubes and the accuracy of 
extrapolation to other diameters 
has not been found. 

The chart can be used for both 
low-finned tubes and plain tubes 
but is restricted to either two or 
four tube passes. For arrange- 
ments other than those used in the 
chart preparation, the designer 
must use his discretion. Table I is 
a comparison of calculated areas 
with actual areas for various U- 


cal plant. 


Examples 


1. Given a U-tube bundle with 
168 plain tubes, ? in. O.D. x 16 ft. 
(nominal), find the total effective 
exposed area. 

From Fig. 2, the effective length 
is 14.5 ft. and the total effective 
area is: 

(14.5) (168) 7(0.75/12) = 
478.3 sq. ft. 

2. Given low-finned tubes (19 
fins/in.), 1 in. O.D. x 12 ft. (nomi- 
nal), with an outside area of 
0.678 sq.ft./lin.ft. The exposed 
area of the bundle is 2,142 sq. ft. 
How many tubes do we need for 
this bundle? 

A trial-and-error procedure is 
required. First, assume effective 
tube length is 11 ft. The number of 
tubes needed is: 

2,142/(11 x 0.678) 

From Fig. 2, effective 
length for 288 tubes is 9.6 ft. 

Calculate a new number of tubes: 


= 288 
tube 


Now, the effective tube length is 
9.42 ft. Calculate a new number of 
tubes: 

2,142/(9.42 x 0.678) = 336 

The effective tube length for 336 
tubes is 9.4 ft. Thus, we need 336 
tubes. 

Space limitations do not permit 
printing Fig. 2 large enough for 
accurate calculations. Table II is a 
set of values from which you can 
plot a larger chart. 





Basis for chart: 3-in. tubes with min. 
rad. bend of 1.5 tube dia. and 1 in. tri. 
pitch; 1-in. tubes with min. rad. bend of 
2.5 tube dia. and 1.25 tri. or sq. pitch; 
tubes on exchanger centerline; §-in. clear- 
ance between bundle and shell; 1.5 in. 
thick tube sheet. 





ERNEST E. LUDWIG is process engineer- 
ing manager for the Dow Chemical 
Co., Texas Div. See Chem. Eng., June 
13, 1960, for Ludwig’s 48-page report 
on Flow of Fluids. 


DoNALD L. WHITLEY is also with Dow’s 
Texas Div. where he is a chemical 
engineer in Ludwig’s group. 
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Systems Engineering, Part 6 


Plant Studies 


With our plant on stream at last, troubles have arisen. 


Project engineer’s problem: Has systems design failed? 


Systems engineers’ answer: No, but we can help you. 


THEODORE J. WILLIAMS, Monsanto Chemical Co., St. Louis, Mo. 


In previous chapters of Systems Engineering,* we 
have reviewed historical development in the CPI and 
contributions of disciplines outside chemical engineer- 
ing. Following this extended “definition,” we intro- 
duced the hypothetical process problem and carried it 
through research, development and design. Now the 
plant to produce P is on stream, but project engineer 
Joe X. Smirk’s responsibility has not yet ended. 


MEMO 


TO: Systems Engineering Group 
FROM: Joe X. Smirk 

What ever made me decide te use your “services” 
in designing this plant? We've had nothing but 
trouble since startup, never have gotten up to capac- 
ity. There seem to be plant upsets 10-12 times a day, 
and we keep ending up with off-spec product and poor 
yields. Can any of you smart guys bail us out? De- 
spite our trouble now, I can’t help but think that the 
bulk of your work was good and timesaving. Where 
did we go wrong? 


MEMO 


TO: Joe X. Smirk 
FROM: Systems Engineering Group 

There’s no point in our being recriminatory, Joe, 
because the main point is to get that plant going. But 
we warned you during the design stage that we 
hadn’t completed our full program. We didn’t op- 


* Based on the 1959 Schoch Lecture at the University of Texas, 
the series has appeared in Chemical Engineering, Feb. 8, 1960, 
pp. 121-6; Mar. 7, 1960, pp. 131-6; Apr. 4, 1960, pp. 139-44; 
May 2, 1960, pp. 121-6; May 30, 1960, pp. 97-102. 
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timize the design for individual units but only for 
the over-all plant. You cut us short then with a memo 
that you wanted to get the construction show on the 
road. We suggest now, if it’s OK with you, that we 
send a team into the plant, make some tests during 
operation and then advise a course of process im- 
provement. Later, perhaps, we can show you how 
this situation could have been avoided and can be 
avoided in any future work. 


Joe has called in the systems engineering team to 
study the plant’s operation and to recommend steps 
to be taken to secure a more stable process and to 
assure maximum return on investment. Normally we 
would not know as much about the economics of the 
operating plant when going in to make tests as we do 
in this case. One of the first, and probably most profit- 
able objectives of the systems study would be develop- 
ment of such information. 


Sources of Plant Upsets 


First on-site task of the team when undertaking a 
study of an operating plant is to determine sources 
and magnitudes of any upsets that might affect plant 
operation and to establish actual capacity of each unit. 

We have found, in this case, that there are two main 
sources of variations in plant operation and efficiency: 

¢ First of these is a large but regularly fluctuating 
variation in cooling water and raw material feed 
temperatures due to diurnal and seasonal variations in 
ambient conditions. 

e Second source of trouble is fluctuation in supply 
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of reactant A to the process. Reactant A, as noted 
during preliminary design evaluation, is manufac- 
tured in another producing unit of the same plant com- 
plex. In addition to supplying the plant to manufac- 
ture P, the other unit supplies A to several batch 
processes in the complex. Result is considerable fluc- 
tuation in supply of A to our process whenever a batch 
process is charged. 

Let’s examine the data we have collected in our 
plant that show these situations. From an average of a 
large amount of data taken over Several years’ time 
for cooling vater temperatures, and from reactant 
stream temperatures taken since startup, the graphs 
shown in Figs. 1-3 were obtained. A random fluctua- 
tion present in these temperatures has been smoothed 
out here. 

As for the second trouble-spot, reactor feed fluctua- 
tion, the actual external batch-filling cycle is random 
due to number and variability of operation of these 
other reactors. Effect upon availability of A to our 
process reactor, however, was found to be character- 
ized by 

F4 = 14,500 + 2,100 lb./hr. (1) 
where variation of +2,100 lb./hr. can be considered 
a positive or negative step function with an average 
repetition rate (one complete cycle including both plus 
and minus variations) of once per hour and an appar- 
ent maximum duration at any one state of two hours. 


Test Equipment for Capacity 


Capacity tests were then made of the purely physical 
capacities of reaction-cooler heat exchanger, decanter 
and distillation column and its accessories. 

Heat exchanger capacity was found to be principally 
a function of cooling water temperature as shown in 
Fig. 4. Decanter capacity is influenced by time re- 
quired to assure separation of heavy oil G phase from 
the cooled reaction effluent stream. Too high a de- 
canter throughput will therefore result in carryover 
of G into column feed stream as shown in Fig. 5. 

Ultimate column capacity is determined by flooding 
rate, but capacity can be limited prior to this point if 
coolant water temperature is not low enough for con- 
denser capacity to match required column vapor rate. 
Fig. 6 presents column pressure drop data, and Fig 7 
shows same for condenser. Resultant vapor tempera- 
tures and required coolant temperatures, assuming 
current base still-pot pressure, are given in Fig. 8. 
This still-pot pressure should be maintained to pre- 
vent possibility of overheating and thus further un- 
wanted reaction in the reboiler. 

Base case considered in these capacity tests is that 
of Table III, Part 3 of Systems Engineering. Relation- 
ship of capacities of these units at two possible cooling 
water temperatures is shown by the bar graph of Fig. 
9. 


Testing the Reactor 


The most important plant unit in our study and 
the most difficult to test is the reactor. Because of the 
reactions with their multivariable dependency, simple 
physical capacity tests such as were performed on the 
other plant units are not sufficient for our purposes. 
What’s needed is a complete theoretical kinetics analy- 
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sis (as covered in Part 2) or its equivalent in the form 
of statistically derived equations from regression 
analysis of designed-experiment data.’ 

Because it can be used for the same reaction regard- 
less of reactor or reaction conditions, the complete 
theoretical kinetics analysis is by far the more desir- 
able; it has permanent value beyond the specific plant 
study. However, where time is not available for com- 
plete study, or where there are an excessive number 
of components or reaction steps, or where insufficiently 
explained catalytic actions occur, a statistical approach 
might be the only way. 

Since it was not emphasized in Part 2, note that 
catalysts also can be readily treated in a theoretical 
kinetics analysis. Homogeneous catalysts are best 
treated as additional components in reaction mixture; 
their concentration effect in solution indicates their 
action is of this type. Heterogeneous catalysts, how- 
ever, must be treated as modifiers of kinetic rate con- 
stants, because their concentration cannot be ade- 
quately expressed. 

For the heterogeneous case, 


k =f(T,C) (2) 
or better, 

k = fe-f' (lr (3) 
since both frequency factor A and activation energy 
B of the Arrhenius relation can be functions of cata- 
lyst activity, ie., f(C) and f’(C) respectively. 

Statistical analysis results in a set of equations for 
the reactor which have the following form: 


FR(C) = aFag 4+ 0(Fa/Fs) +ceT + dl’ +eFi 4+... (4) 
FR(G) = hPa +i(Fa/Fs) +j9T +kT?+1Fi +... (5) 
Fr) = pFat+Q(Fa/Fs) +7T +87? + UF +... (6) 


Note particularly that statistical analysis has no pos- 
sibility of picking up presence of components C and 
E or of detecting effect of the azeotrope on analysis 
of P unless data on these are available from an in- 
dependent source. Too, unless reaction is carried out 
in a variety of different reactors during tests, the 
resulting equations will be specific to the particular 
reactor tested. 

Despite these drawbacks which must be recognized 
and kept in mind, the statistical approach is extremely 
valuable and is widely used for the reasons mentioned 
above. 


Process Dynamics Testing 


Data on the stability problem of the plant are also 
taken during the on-site team study. A wide, cyclic 
temperature fluctuation occurs whenever the reactor 
is subject to decrease in available reactant A caused 
by changing external batch requirements. 

For any piece of processing equipment for which 
suitable dynamic equations cannot be written, a re- 
sponse analysis must be made. Our analysis of the 
operating plant must effectively follow the same steps 
as previously outlined for satisfactory design of a new 
plant. Experimental dynamic data can be obtained by 
standard frequency response methods,’ by auto- and 
cross-correlation techniques‘ and by pulse tests.” ° 
Any of these is satisfactory if proper procedures out- 
lined in the cited references are followed. 
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_ Uncontrolled Reactor Response—Fig. 10. 
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Analysis and Use of Test Data 


Once the complete plant test program has been ac- 
complished, we should have all experimental data 
needed to treat the operating plant by the same com- 
puter optimization techniques used in design stages 
(Parts 4 and 5). These data plus sizing and rating 
information from plant design reports allow us to 
readily derive dynamic relationships as in Part 4. 

These relationships now have the added advantage 
that actual flow rate and capacities have been deter- 
mined by tests rather than having been derived from 
theoretical relationships that might be only approxi- 
mations. Too, heat transfer coefficients, column plate 
efficiencies and other such parameters can be accu- 
rately specified. 

Analysis procedure, then, is to carry out computer 
calculations described in Part 4 to ubtain graphs of 
percent return vs. variable value such as in Figs. 5-8 
in Part 4 for process under study. Changes in any 
external factor—cooling water temperature (Figs. 1 
and 2), raw material prices, projected sales market— 
would each require a series of computer calculations 
to produce these graphs. This is necessary so that 
process can be held at optimum operation level for 
conditions at a particular time. 

Since all possible variation in these variables can- 
not be predicted during initial optimization, and since 
some postulated variations might never occur, it’s 
best to preserve the computer program after it’s 
proved out. Whenever a change occurs in plant opera- 
tion conditions, the computer program can be rerun 
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. . . SYSTEMS ENGINEERING 





Changes in Plant Flowsheet Instrumentation—Fig. 11. 
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to obtain specific optimum operating levels. Such an 
optimization, run on an off-line, large-scale computer, 
takes only minutes. 


Plant Process Control Analysis 


If necessary, the systems engineering study of an 
operating plant also can provide information necessary 
to improve plant controllability. We may want to 
smooth out plant fluctuations, or we may wish to make 
it easier to set operating adjustments required to 
maintain optimum operating levels. 

The project engineer’s design, presented in Part 5, 
Fig. 2, showed some conventional instrumentation 
practice. An adequate dynamics study, considering 
individual equipment units, would provide a basis for 
specifying better instrumentation in some parts of the 
flowsheet. But tests are often most effective and eco- 
nomical when used in conjunction with computer simu- 
lation. 

Much information which can be derived from com- 
puter simulations in design stage can also be obtained 
—and more exactly—by plant test. As analysis pro- 
ceeds, requirements for additional data can often be 
more easily satisfied by computer simulation then by 
returning to the plant for more test data. And simula- 
tions are more accurate because some plant data are 
now available to corroborate them. 

Of course, the foregoing implies that sufficiently 
large computers are available for simulation. Other- 
wise the plant is the only source of data necessary to 
complete the optimization study. 
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Changes in Equipment and Instrumentation 


Let’s now consider changes which individual unit 
simulation, relegated to limbo by the project engineer 
during design, would indicate for our plant. 

Feed Surge Tank—Fluctuations in supply of react- 
ant A caused by charging other processes in the plant 
complex make control of the reactor difficult and prove 
to be the major source of control difficulty. Fig. 10 
shows how reactor, with no control, responds to flow 
rate upset of Eq. (1). Because both positive and nega- 
tive deviations from required flow occur, the obvious 
remedy is to install a sufficiently large tank in the 
line feeding reactant A to assure continuous supply 
to the reactor. 

Test data state that the apparent maximum length 
of time that any specific flow rate is held is two hours, 
so the tank must have a capacity four times the maxi- 
mum flow deviation—4 x 2,100 lb. = 8,400 lb. Since 
flow fluctuations are random, we must be prepared at 
any time to handle either a two-hour positive or two- 
hour negative variation in availability of A. 

To take care of rare possibility that two, two-hour 
positive variations might occur at close intervals and 
overflow the surge tank, a level alarm controller is in- 
stalled to pass any such upset on to the reactor (Fig. 
TE). 

Reactor Instrumentation—As planned by the proc- 
ess designers, reactor instrumentation originally re- 
quired manual setting of the desired flow rate F; of 
reactant stream B. To maintain the proper ratio of 
B:to A entering the reactor, it’s necessary that an 
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New Column Instruments—Fig. 12 


From an | 


1 ™ “a 
To { CRC hf TS FRC ) 


condenser 


Recirculate 


Reboiler 


Recirculate 
water 


118 








automatic setting of F, be devised, such as shown in 
Fig. 11. 

Flow rates of A and B can now be completely con- 
trolled at desired rates except for those rare times 
when surge tank capacity might be too small. Ratio of 
F, and F;, so important to economics of the process, 
is set and maintained by ratio controller between the 
two streams. For clarity, the temperature and level 
control instrumentation is not shown in Fig. 11, but 
it remains as in the original. And since some fluctua- 
tions of F, and F’, are still possible, temperature con- 
trol loops for the reactor must still be capable of han- 
dling temperature excursions of magnitude of those 
in Fig. 10. 

Reaction-Cooler Heat Exchanger—Just as in the 
original reactor instrumentation, the reaction-cooler 
heat exchanger most lacks automatic operation. We 
should not have to depend on manual resetting of in- 
strument setpoint whenever outlet temperature devia- 
tions require a change in coolant flow. It’s far better 
to cascade the coolant flow control to a temperature 
controller, as in Fig. 10. 

Decanter and Recycle Control—Control for the de- 
canter is satisfactory with the two original level con- 
trols—one at interface to determine discharge flow 
of G to waste and one at surface to control flow of raw 
product to the distillation column. Instrumentation for 
recycle control needs only the addition of a variable 
ratio controller between the flow controllers on sump 
discharge and byproduct lines. 

Distillation Column Control—Considering all types 
of upsets, it’s been shown’ that the best all-around 
control of a distillation column is two-fold: 

1. Maintain the ratio of feed rate to column boilup 
rate constant by slaving the steam flow controller to 
a flow controller sampling the feed line. Fluctuations 
of feed rate are then automatically compensated by 
similar variations of steam feed to the reboiler heat 
exchanger system. 

2. Develop and install a device capable of reading 
composition directly at top of the column. Since in 
our case the overhead mixture can be treated as a 
binary between P and the remainder of the compo- 
nents, spectroanalyzers (infrared, visible or ultra- 
violet) might be completely satisfactory; otherwise a 
chromatographic analyzer might be necessary. Ana- 
lyzer will search for traces of A and B, the next higher 
boiling components in mixture after P. 

Fig. 12 shows the resulting control arrangement. 
Instrumentation on the column accessories is other- 
wise sufficient. 

Control and equipment modifications introduced as a 
result of the plant tests should succeed in making plant 
operation stable and as nearly automatic as conven- 
tional instrumentation will allow. Manual setpoint ad- 
justment must still be resorted to in carrying out 
changes in operation dictated by off-line computer 
optimization calculations done at regular intervals. 
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Serve the —50 F. to —150 F. Range 


RICHARD ROTE and JOSEPH H. PROCTOR, Lukens Steel Co., Coatesville, Pa. 


In our May 30 issue we pub- 
lished the first of a series of ar- 
ticles on construction materials 
for low-temperature service, from 
subzero to the absolute zero. The 
first article dealt with special car- 
bon steels for use down to about 
—50 F. Later articles, to appear 
over the next few months, will 
cover the materials listed above 
and will also include a critique 
from a major designer of low-tem- 
perature process plants.—Editor 


In the last ten years there has 
been a tremendous expansion in the 
production of cryogenic liquids— 
oxygen, hydrogen and nitrogen to 
name the most important. In addi- 
tion, however, we have seen a par- 
allel increase in interest in certain 
liquids that are manufactured and 
handled at more moderate, but still 
low, process temperatures. A typ- 
ical example here is ethylene. Fur- 
thermore, interest has been increas- 
ing in materials which resist brittle 
fracture at low atmospheric tem- 
peratures—for example, the condi- 
tions of Arctic service. 

In this less severe temperature 
range, say, —50 F. to —150 F., 
there is a group of ferrous alloys 
which are well established and well 
recognized for their usefulness. 
Although these materials are not as 
widely known as the materials used 
in —3800 F. service they are very 
reasonably priced compared with 
the latter material. 

The tendency of ordinary steels 


to become less ductile—therefore 
more susceptible to brittle fracture 
at low temperatu-es—is well known. 
There are, in general, three meth- 
ods of modifying steel to reduce 
this tendency. 

e Modify the internal struc- 
ture. Fined-grained steels are nor- 
mally better suited to this type of 
service than. coarse-grained steels. 
This modification can be brought 
about by aluminum deoxidation. 

e Apply certain heat treatments 
such as normalizing and stress- 
relieving. To some extent this is a 
variation of the method above. 

e Add certain alloying elements 
known to produce toughness in 


steels—the most common, nickel. 

As has been usual in matters 
of this sort, the ASTM and the 
ASME Unfired Pressure Vessel 
Code Committees led the way some 
years ago in setting up specifica- 
tions to clarify these various modi- 
fications. Thus, for pressure vessel 
work, they set up the A-300 classi- 
fication which covers carbon and 
alloy steels for use at temperatures 
down to —150 F. In addition, the 
ASME Code added certain fabrica- 
tion requirements—such as stress 
relieving—to insure the suitability 
in low-temperature service of ves- 
sels made from these materials. 

A considerable number of steels 


Condensation of ASTM Specification A-300 for Low-Tempera- 


ture Steels—Table I* 
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A-300 Class 3 steel (A-203 Gr. E) was 
the material used in the low-tempera- 








are made to the A-300 classification. 
Table I shows this classification in- 
cludes A-201 and A-212 which are 
specially treated carbon steels for 
service down to —50 F. Among the 
‘ 1 PF i 7 alloy steels are A-203 Grade A or 
- — .. - ae ; : a B (24% Ni) steel for service to 
Pe - 7 ; ban —75 F. and A-203 Grade D or E 

(34% Ni) steel for service to —150 


Jacketed altitude and cold test chamber fabricated of A-203 Gr. B 
24% Ni steel for service from —65 F. to +500 F. at pressures simulat- 
ing 75,000 ft. altitude—Fig. 1 


ee eeereeeereresrenecmnereisnssnnteninnesnsnisentuttthtessenonbisneeentmneenessnestounesteetesitttinamten. bats 


UNITED States army @ Ne aa = F. The table also shows A-410, a 
on “% Cr-Cu-Ni alloy steel for service 
down to —150 F., but this is not 

widely used. 

The ASME Code permits using 
carbon steels without special treat- 
ment for service down to —20 F. 
However, various authorities have 
pointed out that it behooves the 
designer to consider more rigid 
material specifications for some 
services even above +20 F. Fig. 4 
shows ductility transition curves 





The combination of 100,000 psi. yield strength and low-temperature for these materials. (See first ar- 
toughness made T-1 steel a suitable choice for the underframe of this ticle of this series, CE, May 30 
GE-built locomotive for Arctic service—Fig. 3 1960, p. 103, for ‘explanation of 


transition curves.—Ed. ) 

; : Figs. 1, 2 and 3 show typical 
Allowable Stresses and Approximate Prices for A-300 applications for low-temperature 
Steels—Table II steels. Portrayed in Fig. i is a 
jacketed altitude and_ cold-test 





7—Strength, Psi.— Allowable Stress : 
Yield AISC ASME Price, chamber fabricated from A-203 Gr. 
Steel Tensile (Min.) (0.6Y} (UT) —e./Lb. B for service between —65 F. and 


+500 F. at pressures low enough to 
15,000 * ie 4 simulate an altitude of 75,000 ft. 








A-201 Gr.B 60-72,000 32,000 19,200 

A-212 Gr.B 70-85,000 38,000 22,800 17,500 7.7 _— is a petrochemical plant hav- 

T- 115-135,000 100,000 60,000 28,750 13.5 ing low-temperature heat exchang- 
ers for producing isobutylene. This 

A-203 Gr.B 70-85,000 40 ,000 24,000 17,500 13.8 is typical of ASME Code applica- 

A-203 Gr.D 70-85,000 40,000 24,000 17,500 14.7 tions of A-203 Gr. E nicke!} steel, 

A-353 90,000 min. 60,000 36,000 22,500 30.2 with the steel tested at —150 F. at 

: . ae the producing mill. 

* Table giv licab fications and allowabl . AIS | db 

FR ag fe mn cape Ey geen Net ig waren sad Fig. 3, showing a GE-built Army 

shown, based on firebox quality ASTM A-300, are given for comparison. locomotive for Arctic service, re- 
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Photo courtesy of Alco Products Co. 


ture heat exchangers of this petro- 
chemical installation—Fig. 2. 


quires a little further explanation. 
In certain cases, for non-Code work, 
it was found desir le to establish 
a specification for service at am- 
bient temperatures. This is par- 
ticularly true when the structure in 
question is to serve in a geograph- 
ical location where low tempera- 
tures will be encountered. It is evi- 
dent that the steels listed in A-300 
are well suited for this sort of 
service. 

For such sorts of application, 
particularly where high strength 
also is required, another type of 
steel known to T-1 is finding in- 
creasing use. T-1 was developed by 
U.S. Steel and Lukens is the only 
licensee. It is not specified under 
A-300 but is included along with 
the A-300 steels in Table II for cost 
and strength comparison. Tested 
similarly to the Class I steels in 
Table I, T-1 combines high strength 
and low-temperature toughness. 
Its 100,000-psi. yield strength per- 
mits design of relatively light- 
weight structures of excellent 
toughness down to —50 F. 

This explains why the locomotive 
underframe in Fig. 3 is fabricated 
from T-1 where its lightness is ad- 
vantageous in the type of terrain 
common to cold climates. 

One factor which beclouds the 
selection of low-temperature ma- 
terials today is the great variety of 
testing criteria used in establishing 
the suitability of materials for 
various services. You will note that 
A-300, as defined in Table I, calls 
for the Charpy keyhole impact test 
as the quality-control test which . 
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Typical impact transition curves for low-temperature steels; low- 
temperature toughness is normally evaluated this way—Fig. 4 
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Relationship between price and strength for various low-tem- 
perature steels, obtained by dividing various strengths by per- 
pound price; note T.S. and Y.S. are respectively tensile and yield 
strengths, while AISC and ASME are allowable stresses as speci- 
fied by Amer. Inst. of Steel Const. and by ASME—Fig. 5 











LOW-TEMPERATURE STEELS... 


must be supplied with the material 
by the producing mill. Some con- 
fusion arises because other tests 
such as V-notch Charpies, drop- 
weight tests, notch-bend tests, etc., 
are being used by metallurgists to 
explore the basic propert?-s of ma- 
terials. The confusion -rises be- 
cause, in most cases, there are in- 
sufficient data to permit a produc- 
ing mill to accept these tests as 
a quality control measure. 

Nevertheless, those so-called non- 
standard tests are very useful be- 
cause, in some cases of metallur- 
gical evaluation, they define slightly 
different properties of materials. 
These will prove extremely valuable 
when finally a correlation is estab- 
lished, either with existi. g testing 
procedures, or with modified test- 
ing procedures which will be prac- 
tical for use in a producing mill. 

It now appears that Charpy V- 
notch impact tests are close to the 
point where they can be accepted 
as a basis for rejection. 

Most of the confusion in testing 
arises because no distinction is 
made between a laboratory metal- 
lurgical test, and a test from which 
enough information is available to 
permit its use outside the labora- 
tory. We believe that within a rea- 
sonable time this situation must 
and will be resolved. 


Low-Temperature Design 


Another factor commonly over- 
looked in the selection of low-tem- 
perature materials is the relation- 
ship between the design of the 
structure and the inherent tough- 
ness of the material of construction. 
For instance, a notch produced by 
fabrication—e.g., incomplete fusion 
in a weld—might be acceptable in 
normal vessel service, but could 
initiate a severe failure in struc- 
tures for low-temperature service. 
Therefore, it is probably just as 
important to design out all struc- 
tural discontinuities and potential 
crack-starters as it is to select a 
suitable material of construction. 

An excellent example of this 
situation occurs in the case of ships 
designed for the transportation of 
liquefied petroleum gases. LPG is 
normally a mixture of butane and 
propane; in liquefying it, it is not 
expected that service temperatures 
will be lower than —45 F. Carbon 
steels would normally be adequate 
for this job. However, because of 
the shape of the hold tank of a ship, 
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and the unpredictability of the 
stresses in a ship, the material 
which probably will be used will be 
a 24% Ni steel which, in addition 
to its inherent toughness down to 
—75 F., will be tested in a non- 
standard manner to insure safety. 


Price and Strength 


Table II and Fi,;. 5 bring out the 
properties of the materials dis- 
cussed here and show also the price- 
strength relationships. As Table II 
shows, the A-300 materials increase 
in price as the service temperature 
goes lower. It is generally desirable, 
of course, to use a material which 
is only as good as required for the 
anticipated service. To use a 34% 
Ni steel in a 243% Ni steel applica- 


tion, or stainless in a 34% Ni steel, 


application, is basically an uneco- 
nomic practice. Note that T-1 is 
included in both the table and the 
chart to show its extremely high 
strength-to-price ratio, for applica- 
tions where it can be considered at 
temperatures down to —50 F. 

When a designer selects a suit- 
able construction material, he is 
normally interested in the fabric- 
ability of his material. All of the 
steels described here, including T-1, 
have a long history of satisfactory 
experience in all normal fabricating 
operations. Except for some varia- 
tion in the forming limits of the 
various steels due to physical prop- 
erties, all are readily bent. Elec- 
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trodes are available for welding all 
of these materials. It would be 
surprising to find unusual fabricat- 
ing difficulties in the course of 
building a structure with any of 
these steels. 

Here are several pointers for the 
engineer working on a low-tempera- 
ture vessel or structure: 

¢ Consider the ambient tempera- 
ture. Experience has shown the 
materials discussed here to be 
tough and reliable within their ap- 
plicable ranges. 

For temperatures to —50F. con- 
sider: 

A-201 or A-212 to A-300; or 

T-1 

For temperatures to —75 F. 

A-203 Gr. B to A-300 

For temperatures to —150 F. 

A-203 Gr. E or A-410 to A-300 

For temperatures below —150 F. 

A-353 to A-300 or 

T-304 stainless steel or 

Nonferrous materials such as 

aluminum, Everdur, etc. 

e Try to specify material to ex- 
isting standards and tests. Non- 
standard tests sometimes generate 
much confusion. 

e Never choose a_ material 
which can be used for lower tem- 
peratures than needed for the serv- 
ice under consideration—except for 
good reasons. As we have already 
seen, the lower the temperature for 
which the material is suited, the 
higher the cost in all the cases we 
have discussed. 
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A great product. 





Lots of ways to make it. 





Which way is cheapest? 





Now, from R & D data, you can 





Estimate Manufacturing Costs 


RICHARD M. BERRY, Lucidol Div., Wallace & Tiernan Inc., Buffalo, N. Y. 


Estimation of manufacturing 
costs for a product while it is in 
the research and development stage 
can be difficult. This is particularly 
true when there are many process 
alternates, or alternate processes, 
or where the chemistry is complex. 

Yet such estimates are necessary 
if we are to make meaningful de- 
cisions regarding the manufacture, 
or method of manufacture, of a new 
product. The problem is compli- 
cated when we cannot specify the 
equipment. 

A simplified scheme for esti- 
mating the manufacturing cost of 
a chemical which does not involve 
capital has been found reasonably 
reliable and easy to use. 


Two Components in Cost 


Manufacturing cost of a chemi- 
cal has two parts; the cost of the 
materials and the cost of con- 
verting them to the desired prod- 
ucts, or conversion cost. We must 
estimate materials separately in the 
usual manner from laboratory, pilot 
plant, literature or patert data or 
by omphaloskepsis. 

We present a theoretical deriva- 
tion of an equation for finding con- 
version cost. 

For any process 

F =kK (1) 
which is the commonly used rela- 
tion that fixed costs are propor- 
tional to capital.’ 

Another equation 

hCn = K (2) 
says that capital cost at a par- 
ticular volume is related to some 


power of the capacity, often the 
0.6 power.’ 
Substituting in Eq. 1 to elimi- 
nate capital, we get 
F = khC* (3) 
Then, converting fixed cost ($/yr.) 
to unit cost ($/lb.), we get 
F’ = F/C = kh/C'™ (4) 

In the original expressions re- 
lating fixed cost and capital (Eq. 
1) and capacity and capital (Eq. 
2), the constants h and & repre- 
sent complexity when the equations 
are applied to different processes. 
(Normally, when Eq. 2 serves as a 
capacity ratio on a single process, 
the constant is not present.) 

Number of process steps is one 
measure of complexity which we 
can evaluate in early stages, often 
from the literature. We define a 
process step as a step which would 
appear in a block flow diagram of 
the process. Thus each reaction, 
purification, crystallization and 
drying, each major treatment of a 
feed or recycle stream is a process 
step. Minor operations, such as 
removal of solvent from a batch 
reaction or filtration to remove a 
small amount of solids would not 
be so considered. 

Process steps are a particularly 
useful concept where there is a 
choice between process methods but 
no valid criteria for choosing a par- 
ticular method. The concept is 
useful in evaluating alternate syn- 
theses or proposed process simpli- 
fications to get an idea of the 
expected savings of one method 
over another. 

We can obtain a practical expres- 
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sion if we rewrite the equation of 
similarity, changing the units for 
convenience: 

G = gP/C'™ (5) 
which says that the unit cost is 
proportional to the process steps 
and inversely proportional to the 
capacity raised to a _ fractional 
power. This is in some ways an 
extension of the technique de- 
scribed by Wessel some time ago 
to estimate operating labor.’ 

You can easily obtain empirical 
values for g and v (or 1-n directly) 
for a group of processes at various 
capacities. Correlation of the data 
should minimize the absolute dif- 
ference between actual and calcu- 
lated values. 

When adding process steps to- 
gether, the scale of product 
throughput must be roughly the 
same throughout the process. If 
production capacity is not within 
+ 80%, such as in separate manu- 
facture of two intermediates that 
are combined into a final product, 
the sub products’ costs must be 
calculated and a proportional part 
of that unit cost introduced accord- 


Nomenclature 


C Capacity, lb./yr. 

F_ Fixed cost, $/yr. 

F’ Unit fixed cost, $/Ib. 
G Conversion cost, ¢/Ib. 
g Empirical constant 

»k Constants 

K Capital 

n 

P 





h 


Scaling factor, commonly 0.6 
No. of process steps 
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Chemistry of Diuril Manufacture Is Complex—Fig. 1 


Cl NH, Cl 


NH 


2 2 
+ 4Cl SO, H ——> + 2HCI + 2H,SO, 
C10,S $0,Cl 
(I) 
Cl NH 
(I) +4NH, TBA + 2NH,CI 
H,NO, S SO,NH, 
(11) 
Cl Nou 
(7) +HCOOH ———»> iL. + 2H,0 
H,NO,S 
(I) 2 


ing to the amount of intermediate 
used. 


Conversion Cost Is Many Costs 


Conversion cost is actually made 
up of fixed costs, variable costs, 
and utilities. For new facilities, 
most of the costs considered as vari- 
able in an operating unit are pro- 
portional to process complexity. So, 


for purposes of estimating, we may 
consider them as fixed costs. For 
some products, utilities should be 
estimated separately. But for many 
complex organics and pharmaceuti- 
cals, utilities are an almost fixed 
cost. Actually, we can challenge 
many items individually, but as 
long as consistent cost distribution 
factors are maintained in practice, 
the error will be small. 





4—Conversion cost, G, ¢/Ib. 


Number of Process Steps Is Parameter for Conversion Cost 
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Here Is an Example 


To demonstrate this method, we 
have estimated the cost of making 
Diuril, a pharmaceutical made by 
Merck. A description of the chem- 
istry and process for making Diuril 
can be found on pp. 60-63 of the 
Nov. 2, 1959 issue of Chemical En- 
gineering.‘ Fig. 1 shows the chemis- 
try of the process. 

Table 1 shows the cost of ma- 
terials, raw and process, that go 
into a pound of Diuril (100% 
active ingredient without com- 
pounding.) Costs of materials are 
from the 1959 fourth quarter re- 
port in C & E News’ and assume 
purchase in carload quantities with 
1¢/lb. freight. All costs are on a 
100% basis. We assumed yields 
from reported literature data on 
similar compounds. 

It is most probable that there 
are six process steps involved in 
the manufacture of Diuril but as- 
suming a range of 6 to 7 is better. 
We calculate the conversion cost for 
Compound I (2 steps) separately 
because of a marked change in 
throughput. 

We assigned values to g and 1-n 
in Eq. 5 and obtained 

G = 60P/C%4 (6) 
which we will use to obtain the 
conversion cost. 

Experience has shown that the 
exponent 1l-m ranges between 0.3 
and 0.55. The constant g ranges 
between 30 and 65 when capacity 
is in M lb./yr. and between 4 and 
8 with capacity in MM lb./yr. 

If we plot Eq. 6 on log paper, 
with number of process steps as a 
parameter, we obtain a graph re- 
lating conversion cost to capacity, 
Fig. 2, which consists of a series 
of straight lines with a slope of 
0.4. The conversion cost figures 
entered in Table II were obtained 
from Fig. 2. A detailed break- 
down of conversion cost is shown 
in Table III. 

If we add selling costs, packaging 
and freight costs, research and de- 
velopment costs and general ad- 
ministrative expense, we can cal- 
culate the total cost of operation 
at a given sales level. If we then 
establish a minimum or desirable 
profit, we can calculate the selling 
price of the chemical. 





Keep It or Drop It? 


If we maintain a range on all . 
costs, as described by Gilfoil and 


















One of the many 
distributor types 
developed for vari- 
ous applications.« 







*Covered by 

























toP: Muddy well water is the 
coolant for these Jacket Water 
Coolers. 

RIGHT: Two 56” Dia. x 12'0” 
high Amine Solution Coolers 
with expansion joints in shell. 


BOTTOM: One of a number of 


seawater cycle units for a , 


chemical plant. Nylon dis- 
tributing ferrules prevent ad- 
herence of barnacles. Low 
pressure drop allows circula- 
tion of large quantity of sea- 
water. 


Dial: 50 


Voot FILM-TYPE HEAT EXCHANGE 
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Pat Nos. 
2,057,597, 
2,424,441 and 
others pending. 


Special metering distributors control the flow in 
vertical Vogt film type exchangers of single tube- 
pass design. The liquid is spread in a uniform film 
over the inside surface of the tubes. Since the 
liquid falls by gravity, good velocity is obtained 
with a small quantity of liquid. 

Vogt has developed many types of distributors 
which are made from a variety of materials to 
accommedate the fiuids circulated through the 
tubes in specific processing operations. 

A unique feature of these exchangers is that the 
tube side can be cleaned while in operation. 
Vogt Film Type Exchangers are used as Coolers, 
Condensers, Absorbers, Heaters, and Evaporators. 


Other Vogt Products BULLETIN HE-8 
Forged Steel Valves and Fittings. Bulletin HE-8 describes 
Petroleum Refinery and Chemical unusual and standard 


Vogt Heat Transfer 


Plant Equipment. Steam Genera- Equipment and is avail- 
tors. Heat Exchangers. Ice Mak- able upon request. Ad- 
ing & Refrigerating Equipment. dress Dept. 24A-XC. 






HENRY VOGT MACHINE CO. 
Louisville, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, 
Dallas, Camden, N. J., St. Louis, Charleston, 
W. Va., Cincinnati, Los Angeles 
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Raw and Process Material Costs per Pound of Product—Table | 


Chemical 





m-Chloroaniline 60-75% on cmpd. | 


Chlorosulfonie acid 120% of theory 
Cmpd. | 85-95% on cmpd. Il 
Anhyd. ammonia 110% of theory 


t-butyl alcohol 


Cmpd. Il 80-90% on cmpd. Il 
Formic acid 110% of theory 
Hydrochloric acid 
Caustic soda 
Methanol 

80-90% on crude Ill 


Finished Diuvril 


Quantity or Yield 


35% slurry-90% recovery 





Lb./Lb. Mat’. = ¢/Lb. 
Diuril ¢/Lb. Diuril 
0.751-1.31 75.0 56.4-98.5 
3.30 -5.77 4.7 15.5-27.1 

1.44 -2.01 

0.330- .462 4.6 1.5- 2.1 
0.323- .428 16.0 5.2- 6.7 
1.20 -1.51 

0.213- .267. 19.1 4.1- 5.1 
0.10 1.7 0.2 
0.10 3.9 0.4 
0.20 4.6 0.9 

84 -141 





Material plus Conversion Costs Gives Total Cost—Table Il 


Production Volume, Lb./Yr. 














5M 10M 50M 100M 500M 
Cmpd. I 
Conversion cost, ¢/Ib. 45- 54 36- 41 19- 22 14-16 7.5-8.6 
Apportioned to Diuril 
From cmpd. | °, ¢/Ib. 65-109 52- 83 27- 43 21-33 11-17 
Cmpd. Il and lil ¢, ¢/Ib. 130-158 95-119 50- 63 38-48 20-25 
Total conversion cost, ¢/Ib. 195-267 147-202 77-106 59-81 31-42 
(a) 2 process steps. 
(b) Product volume at 1.44 and 2.01 times Diuril production volume. 
(c) 4-5 process steps. 
How Conversion Costs Are Apportioned—Table Ill 
Product Volume, Lb./Yr. 
5M 10M 50M 100M 500M 
Conversion cost, $/ib. 1.95-2.67 1.47-2.02 0.77-1.06 0.59-0.81 0.31-0.42 
Materials cost, $/Ib. 0.84-1.41 0.84-1.41 0.84-1.41 0.84-1.41 0.84-1.41 
Total mfg. cost $/Ib. 2.79-4.08 2.31-3.43 1.61-2.47 1.43-2.22 1.15-1.83 





Mongan,® we get a range of re- 
quired product selling price which 
gives a good picture of its prospects 
as a new product when compared to 
the price the chemical may com- 
mand in the market. 

If the selling price the chemical 
can command is higher than the 
highest back calculated price, a full 
speed development program would 
be warranted. If the selling price 
that must be charged under the 
most optimistic processing condi- 
tions is greater than the market 
will bear, the project should be 
dropped. In the zone in between, 
continued development and new 
and firmer data are required. 

This simple relationship between 
process steps and conversion cost 
has be2n found useful in early cost 
estimation before much process in- 
formation is available and in situa- 
tions where a number of similar 
process or chemical alternates 
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exist; that is, any situation where 
evaluation of a number of alter- 
nates is needed to zero-in on those 
problems with practicable solutions. 

The general applicability of a 
single set of constants over a wide 
range of process types has not been 
investigated. Such an _ equation 
would have little value in esti- 
mating very large production vol- 
ume items where an assumption of 
2 to 5¢/lb. conversion cost would 
not alter the economic prospects of 
the chemical. It is most useful in 
estimating smaller volume products 
with complex chemistry, these proc- 
esses naturally having the greatest 
array of alternates. 

Experience with several groups 
of products has shown that agree- 
ment of actual and calculated re- 
sults within + 15 or 20% is obtain- 
able at production volumes of 5 to 
10M lb./yr. or greater. Volumes 
lower than 5M Ib./yr. have invari- 


ably shown the actual result to be 
lower than the calculated. This 
would be expected at some volume 
since there is a practical cost of 
producing a small amount of ma- 
terial where the formula shows no 
limit. 


Substitute Volume for Capacity 


Often, we can substitute produc- 
tion volume for capacity when 
analyzing an _ existing product. 
After we have determined the ca- 
pacity exponent, we can predict the 
variation in conversion cost with 
production volume in a particular 
plant with the equation covering a 
particular group of processes. 

Actual cost reduction occurs in 
fits and starts where the equation 
predicts a smooth change, but 
agreement of actual and calculated 
results in such cases has been with- 
in + 10 %. 
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IMMEDIATE SUCCESS 





In a recent article, describing a 
sister plant, the following state- 
ment was made: 


‘Probably the most important 
pieces of equipment in the over- 
all system are two big automatic- 
cycle-controlled, horizontal 
Reineveld centrifuges...” 


Another example that 
“for TOP PERFORMANCE 
IT’S ALWAYS REINEVELD”’ 
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for this outstanding Centrifuge Plant 


Full production was reached within three days from start-up in the 
new installation at Corn Products Company’s Pekin, Illinois, Plant. 
Each of the 68’’ Automatic Reineveld Centrifuges handles about 
1100 pounds of powdered corn starch every 744 minutes. It de- 
waters a 22° Baume Starch Slurry containing 10-30 microns solids 
to an average moisture of only 33%. With material less difficult to 
dewater, this Reineveld could easily produce double this tonnage. 

This highly efficient, space-saving installation operates completely 
automatic. The Reinevelds embody all the newest improvements 
and safety features, such as pneumatic locking devices, automatic 
brakes and thermo-couples on main bearings. 

The patented bearing located at the center of gravity and other 
design features permit the Reinevelds to operate at higher G-forces, 
resulting in drier products even at exceptionally high tonnages. 


HEYL & PATTERSON, inc. 


55 FORT PITT BLVD., PITTSBURGH 22, PA.* CO. 1-O750 
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Phillips 





This month, at the annual 
meeting of the National So- 
ciety of Professional Engineers 
(NSPE) in Boston, the Phillips 
Petroleum Co. of Bartlesville, 
Okla., received the first annual 
Industrial Professional Develop- 
ment Award. 

When the award was estab- 
lished late last year (Chem. Eng., 
Dec. 14, 1959, p. 184), CE as- 
sumed that the predominantly 
civil-engineering membership of 
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NSPE would select an employer 
of civil engineers to be the first 
award winner. And since less 
than 4% of the 52,000 members 
of NSPE are chemical engineers, 
it would be extremely unlikely 
that a chemical or petroleum 
company would qualify as an 
award recipient. 

We guessed wrong. As the 
table on the next page clearly 
shows, chemical engineers out- 
number all other disciplines of 
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Is Best Engineering Employer 


First award for advancement, improvement, development 
and application of forward-looking engineering 


employment practices goes to the Phillips Petroleum Co. 


engineering at Phillips Petro- 
leum. 

>» Why an Award?—The NSPE 
award to Phillips recognizes 
“outstanding advancement and 
improvement in the development 
and application of forward- 
looking engineering employment 
practices.” 

Although there will be only 
one winning company each year, 
NSPE hopes that the existence 
of the award will encourage all 











are’ HORTONSPHERES 


... efficient, economical tanks for the storage of volatile 





liquids or gases. Thousands of Hortonspheres® have 


each incorporating the latest technological 





been built since CB&I introduced the design in 1923, 
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advances. CB&lI’s research 1s never-ending—and H 


has provided special storage structures for ‘ 







a 
many leading companies. It can be put 9 






7 4 


l=" 





to work on your problem, too. 


‘1 





; 
' 


AITLLLY 


TL <r" 


Py 
Sart TUT ih 


angi 


Cuicaco Brioce & IRON COMPANY J 


332 SOUTH MICHIGAN AVENUE 
r GIS CHICAGO 4, ILLINOIS 
OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





YOU & YOUR JOB... 








employers of engi- 
neers to adopt professional em- 
ployment practices. 

Here’s a quick rundown on 
why the first award went to Phil- 
lips. 
> Engineers 


industrial 


Spark Growth — 
Phillips’ management is well 
aware of the significance of en- 
gineers in the continued growth 
of the company. It also recog- 
nizes the importance of engi- 
neers in all phases of its ac- 
tivities: research, development, 
design, construction, exploration, 
production, manufacturing, 
transportation and marketing. 

In each of these principal ac- 
tivities, as well as the supporting 
ones—economics, employee rela- 
tions, industrial relations, and 
others—competent engineers su- 
pervise and carry out major re- 
sponsibilities. 

The.-company encourages its 
engineers to support their pro- 
fession, their community and so- 
ciety in general. 

Phillips now employs 2,060 
graduate engineers. Of these 53 
hold two B.S. degrees, 145 hold 
M. S. degrees in engineering and 
34 have earned doctorate degrees 
in engineering. 

Average age of Phillips’ en- 
gineers is 37 years. Average ex- 
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perience with the company is 
11.2 years. 

> Low Turnover Rate—Phillips 
is proud that the vast majority 
of its engineers have obtained 
their entire technical experience 
with the company. The turnover 
rate of engineers and scientists 
is a relatively low 5.2% in 1959, 
for example. 

The company attributes this 
low rate to its outstanding job 
opportunity and transfer poli- 
cies. 
> Promotion From Withir. — 
Through the years the company 
has maintained a policy of pro- 
motion from within the organi- 
zation. Engineers are given 
consideration for higher level su- 
pervisory and management posi- 
tions in accordance with their 
demonstrated ability, efficiency 
and performance. 

Only when a position is open 
requiring unique talents, which 
are not at the time available 
within the company, does Phillips 
seek candidates for engineering 
supervisory and managerial po- 
sitions from outside the com- 
pany. The present abilities and 
potentials of engineers are con- 
tinually evaluated so that each 
person may be fully considered 
when upper-level positions open 












or new jobs are established. Phil- 
lips encourages on-the-job train- 
ing and development at all levels. 

As prime examples of the pro- 
motion-from-within policy, the 
president, chairman of the ex- 
ecutive committee and asst. to 
the president, executive vice 
president, other vice presidents, 
chairman of the operating com- 
mittee and many department 
managers are among the engi- 
neering graduates who came to 
Phillips directly from college. 

Phillips employs a_ sufficient 
quantity of high-caliber engi- 
neers to meet the company’s nor- 
mal growth requirements. No at- 
tempt is made to hire all engi- 
neers needed for a particularly 
large, short-duration project with 
the thought of terminating those 
not needed at the completion of 
the project. 

Rather, parts of such engi- 
neering projects are contracted 
to other engineering concerns. 
This policy has made it possible 
for Phillips to maintain a stable 
organization of qualified engi- 
neers with high morale and a 
desire to deliver peak perform- 
ance. 
> Lifelong Education—Once an 
engineer starts at Phillips, his 
technical education does not 
cease. In fact, it’s just begun. 

Phillips employs many engi- 
neers and scientists who devote 
considerable time to educating 
other engineering and scientific 
employees. Recognized experts 
are engaged on a consulting 
basis to convey technical infor- 
mation to employees. Also, em- 
ployees are urged to participate 
in technical courses offered by 
universities and colleges in the 
areas in which they are located. 

Many technical information 
programs given to employees are 
conducted at company expense 
and on company time. Planned 
job-rotation programs are used 
to broaden the base of the engi- 
neer’s technical background and 
to broaden his perspective. 

Newly employed engineers are 
often assigned to a formal train- 
ing program. In some depart- 
ments an informal training pro- 
gram is used. 

Engineering employees are en- 
couraged to prepare technical 
papers and articles. Engineers 
now employed by Phillips have 
prepared over 1,300 technical ar- 
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PLATECOIL 
ADAPTS 








TO YOUR 
HEAT TRANSFER | i Sea 
PROBLEM 
































PLATECOIL is the versatile, factory fabricated answer to heat transfer problems of all kinds. 
You can apply PLATECOIL to all types of tank and process heating and cooling — o*-n 
tanks, closed tanks, agitated tanks, deep tanks, jacketed tanks, sumps, kilns, ovens and man 
others. Basic PLATECOIL types include header and serpentine designs in single embossed, 
double embossed, flat, rolled and banked units. They are available in mild steel, stainless steel, 
Monel, Ni-o-nel, Hastelloy B, Hastelloy C, nickel, and many other metals. Special designs, sur- 
face finishes, structural parts and connections add to their versatility. Operating pressure now 
rated up to 250 psi. 


NEW MULTI-ZONE* PRINCIPLE PRODUCES MORE EFFECTIVE HEAT TRANSFER 


Multiple headers with multiple condensate returns provide better 
steam distribution and more total effective heat transfer area in 
the new MULTI-ZONE PLATECOIL. FREE-FLO action, with- 
out condensate trapping increases processing production through 
faster “start-up” and extremely fast temperature recovery. This 
reserve capacity also holds temperature variations to a minimum. 
PLATECOIL eliminates problems of engineering, fabricating, 
installing and maintaining pipe coils. PLATECOIL units are 
lightweight and easy to handle. They are compact and save tank 
space. Deposits do not build up on streamlined PLATECOIL 
surfaces as they do on pipe coils. All stainless steel and alloy 
PLATECOIL units affected by cold working are annealed and 
pickled after fabrication to return the metal to its original condi- 
tion and thus eliminate the probability of corrosion due to inter- 
nal stresses and carbide precipitation. PLATECOIL is also rela- 
tively simple and economical to remove, clean and re-install. In 
most cases there is no need for threaded joints within the solu- 
tion to corrode or leak. 

Investigate the possibilities of PLATECOIL for your specific 


problem. 
ranter Manufacturing, inc. AT¥é é rm L 


LANSING 9, MICHIGAN “heige DIVISION 














* patented 
Send for Bulletin 
P61 for more data. 
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PAUL ENDACOTT, who rose from civil engineer to president, 
will accept the award for the Phillips Petroleum Co. 


ticles for publication during re- 
cent years. 

The company encourages its 
engineers to join technical so- 
cieties and to participate in their 
activities. Local chapters of na- 
tional societies have been organ- 
izea vnrough the efforts of Phil- 
lips engineers. Phillips engineers 
hold 886 memberships in 92 tech- 
nical societies. Many of these 
memberships are maintained for 
the engineer by the company. 
> Part of Management — The 
company believes that engineers 
are part of the management 
team. Engineers are advised of 
those matters that will affect 
their current and future status 
as supervisors or managers. 

Engineers participate in su- 
pervisory training programs. 
Also, the company is presenting 
to its technical employees a pro- 
gram in human relations. The 
program is now in its third con- 
secutive year. 

Engineers are encouraged to 
prepare themselves for adminis- 
trative responsibilities through 
participation in a wide range of 
educational, social, fraternal and 
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civic organizations. To encour- 
age engineers to take advantage 
of administrative development 
opportunities the company recog- 
nizes engineers in accordance 
with their achievements. 

This is done by increasing sal- 
aries, adding responsibilities and 
making promotions. 

To allow engineers to make 
best use of their training and 
ability, Phillips provides them 
with draftsmen, technicians, 
clerks, stenographers and other 
nontechnical employees. The 
services of these supporting 
personnel free the technical em- 
ployee for challenging, nonrou- 
tine, technical work and subse- 
quent upgrading of job results. 
> Professional Development — 
The company sets the example 
for its engineers to think and 
perform professionally. 

Engineers are encouraged to 
become registered under state 
registration laws. Since 1956, 
the company has paid all costs 
incurred by engineers in secur- 
ing initial registrations, as well 
as for registration seals and re- 
newal fees. 
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Phillips believes that engi- 
neers—as all its people—should 
be given individual considera- 
tion. Throughout his service 
with the company, each engineer 
is observed, evaluated, counseled 
and encouraged. 

Throughout the company, 
proper use of engineering talent 
is practiced. Every effort is made 
to place engineers on technical 
and administrative work with 
nontechnical assistants perform- 
ing the routine duties. 
> Salary Policies—Salary levels 
of engineers take into account 
continuous studies of data ex- 
changed with competitive com- 
panies and industries. Due con- 
sideration is given to various 
reports and recommendations of 
professional engineering socie- 
ties. 

Particular attention is given 
to starting rates and the effect 
of changes on current salaries 
of present staff members. The 
company’s salary plan provides 
for merit increases based on out- 
standing performance. In ad- 
dition, special increases are 
granted to engineers when neces- 
sary to maintain salary differ- 
entials. 

To demonstrate that engineers 
are considered as part of the 
management team, key engineers 
participate with management 
personnel in the company’s stock 
option plan. 

When engineers leave the com- 
pany, exit interviews are used to 
get at the real causes of resigna- 
tions. Phillips does not engage 
in “gentlemen’s agreements” pre- 
cluding change of employment 
without the consent of the pre- 
vious employer. The company 
provides candid references and 
evaluations of prospective em- 
ployees to other companies. 
>A Good Example — Although 
much of the above may sound as 
if its principal value is for re- 
cruiting engineers into an or- 
ganization, other employers of 
engineers would be well-advised 
to consider the forward-looking 
employment practices for which 
Phillips Petroleum has _ been 
awarded the NSPE plaque. 

And other engineering socie- 
ties might well consider the ad- 
visability of recognizing the em- 
ployers in their fields that pioneer 
in improving engineering em- 
ployment conditions. 














the HS 40 W 


B-P PRESSURE 
CENTRIFUGAL 








BAKER PERKINS research now brings you the HS 40 W Uni- 
versal Pressure Centrifugal, engineered for normal operation 
at 1000 times gravity and internal pressures to 150 psi. Several 
important features are entirely new: A MECHANICAL SELF- 
BALANCING SHAFT SEAL is positioned where the main shaft 
enters the housing and is the only major moving seal. A 
CLAMPING AND SELF-ALIGNING DOOR SEAL consisting of a 
floating ring plus two O-rings assures a completely safe lock 
without the necessity of tightening bolts. A SIMPLIFIED 
DESIGN OF THE DISCHARGE KNIFE AND CHUTE. Complete 
discharge of all solids is effected, eliminating swirling or dusting 
of solids within the housing. PROGRESSIVE PEELING. For the 
first time, provision is made for the peeler knife to enter the 
cake at successively increasing depths. Glazing of the heel is 
eliminated. Air displacement is controlled during both the 
charging and peeling operations. 

As in all Baker Perkins Universal Centrifugals, the interior of 
the new model is completely and readily accessible. For com- 
plete specifications of the high capacity HS 40 W Universal 
Pressure Centrifugal, see your B-P sales representative or 
write to: 


BAKER PERKINS INC. jePesentOMreesTerF manana 
hm SAGINAW, MICHIGAN 
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ANOTHER NEW DEVELOPMENT FROM INGERSOLL-RAND 


NEW intercooled centrifugal compressor 
provides 100-125 psi air at capacities to 


60,000 ctm 


Ingersoll-Rand’s new intercooled CVM centrifugal 
_.. compressor is designed to provide high efficiency and 
low operating cost for 100-125 psi air at capacities 
from 30,000 to 60,000 cubic feet per minute. Utilizing 
the service-proved design principles of the 5-stage 
CVM compressor, introduced by Ingersoll-Rand last r Tt 
year for capacities to 35,000 cfm, the new unit extends = Ite 
the advantages of isothermal compression to twice 
the capacity heretofore available. 
This new, larger unit features a double-suction 
first-stage impeller in a separate casing, with single- 
suction second and third stages in a second casing. 
Both casings are horizontally split for easy access, 


and each casing has a separate shaft. The use of sep- 
arate casings and shafts permits most efficient aerody- patent ene —_ eee po inn ot 


namic design and enables both rotors to operate stages and intercoolers. 


below first critical speed. Efficient water-cooled inter- 
ersoll-Rand 


‘ ' ; 
’ ' 
; a 


coolers suspended beneath the compressor remove 
heat of compression, approaching the ideal condition In 


of isothermal operation and substantially reducing inig $1 Broadway, New York 4, N. Y. 
power requirements. Ask your Ingersoll-Rand engi- 
neer for complete information. 


THE WORLD’S MOST COMPREHENSIVE COMPRESSOR EXPERIENCE 











(Proportion of open 
spaces, ‘/o -5) xlO 


V6,428 -918 
V5510_ 


-7180 - (-550) 
V5510 x 9479 


- 6630/ 7,226 





(Proportion f accidents 
foChildren , %-35)x lO 


J9479 


-~ 6,630 
V52,229,290 
- 0.92 





Use Template to Speed 


Repetitive Calculations 


System makes mistakes less likely and allows the 


job to be turned over to less skilled personnel. 


C. F. A. Roberts 


Orr’s Zine White Ltd., Widnes, Lancs., England. 


When we need to work out rou- 
tine mathematical calculations, it 
helps greatly to be able to use 
some method which will make the 
operation more mechanical. This 
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makes mistakes less likely and 
simplifies the operation so it can 
be turned over to less skilled per- 
sonnel. One such case is the 
Pearson’s Square method which 


was described in CE by Fischer 
(p. 149, Sept. 8, 1958). 

A method of general applica- 
tion for calculations of some 
complexity is to write the mathe- 
matical instructions—that is, the 
formulas into which to substitute 
—on a stencil or template similar 
to that shown here. Windows are 
cut out for entering the details 
onto a blank sheet of paper. 

The diagram shows a template 
designed for calculating correla- 
tion coefficients. The calculations 
appear in the windows as if on a 
separate sheet of paper. The data 
used, taken from M. J. Moroney’s 
“Facts and Figures,” are quoted 
purely as an example. 


Fluorescent Particles for 
Tracing Liquid Flow 


Merton Allen 

General Engineering Laboratory 
General Electric Co. 
Schenectady, N. Y. 


Since the publication of my ar- 
ticle, “Better Way to Trace Liq- 
uid Flow Patterns” (CE, p. 148, 
May 4, 1959), I have received 
many requests for details on add- 
ing fluorescent color to the parti- 
cles used in the flow measure- 
ments. 

There are three methods suit- 
able for fluorescent-dyeing of 
plastic particles—two of which 
can be performed in the labora- 
tory, and a third, spray drying, 
which requires extensive equip- 
ment as well as spray-drying 
technology know-how. The lab 
methods are as follows: 


Mix-Coating 


This method is best performed 
on small batches of plastic par- 
ticles, 1 pint or less in volume. 

Place the particles in a round, 
flat-bottom metal container (can, 
beaker, ete.) to a height of no 
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100% FLUID CONTROL AT YOUR FINGERTIPS 
with Homestead Lubricated Plug Valves. When open, they provide full 


pipe - sized passage to fluids. Closed, their controlled high pressure lubricant 





system, plus extremely close plug and body tolerance, guarantee a com- 
plete chemical seal— positive shut-off without contamination of line fluids. 
Instant response is sure, too, because piston-like movement of plug during 
each lubrication prevents sticking. They are low in first cost—low in upkeep. 


Write for complete details. 


12 
Gentlemen: Please send me Catalog 39-1 and prices 
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HOMESTEAD VALVE MANUFACTURING COMPANY | 
P.O. Box 121, Coraopolis, Pennsylvania Pl asco casts a i Le 
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PROCESS DESIGN NOTEBOOK... 


more than 3 in. Add enough lac- 
quer to just wet all the plastic 
particles. The lacquer should con- 
sist of a different plastic dis- 
solved in a solvent at 10-20% by 
weight. 

Take care in choosing the lac- 
quer so that it will not attack the 
plastic substrate or the pigment 
used—and so that it will itself 
not be attacked by the fluid 
whose flow properties are to be 
measured. 

Introduce a mixer into the 
container, consisting of a tur- 
bine-blade mixing impeller on a 
vertical shaft, driven by a vari- 
able-speed transmission. The 
mixing blade should be 1 in. 
smaller in diameter than the con- 
tainer and should be } to 3 in. 
above the container bottom. Mix 
the particles at 100-300 rpm. un- 
til the surface becomes tacky. 

Now, add a fluorescent pig- 
ment, in quantity just in excess 
of what experience has shown is 
necessary to fully coat the parti- 
eles. The pigment used by the 
author is Switzer Brothers Inc. 
Daylight Florescent Pigment 
(Day-Glo). It is available in 
many colors. Continue mixing 
until the pigment coats the parti- 
cles and the particles are dry. In- 
troduce air in a jet to blow away 
any excess of pigment. 

As a protective overcoat, add 
the same lacquer in the same 
quantity and continue mixing un- 
til the particles are dry and have 
an agglomerated appearance. 
Hand-work the particles to break 
up the agglomerates to individ- 
ual particles. 


Chemical Fixation 


This procedure can handle 
larger batches than the first, the 
only limitation being equipment 
size. 

Suspend the particles in a liq- 
uid which will not attack them. 
Water is a good medium to use. 
Agitate the particles vigorously 
by whatever means is available. 

Now, slowly add a small quan- 
tity of a solvent which will vigor- 
ously attack the plastic particles, 
using vigorous agitation. This 
will render the particle surfaces 
soft and gummy. The attacking 
solvent may or may not be misci- 
ble with the suspending liquid. 
(For polystyrene, for example, 
the attacking solvent may be 
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tricresy] phosphate, pyridine or 
acetone.) 

As soon as a moderate amount 
of surface attack has occurred, 
add the pigment. The pigment 
particles will stick to the surface 
of the plastic particles as they 
collide in the vigorously agitated 
liquid medium. Then add a con- 
siderable quantity of a liquid 
which is miscible with the at- 
tacking solvent but which does 
not itself attack either plastic or 
pigment. 
by filtration, wash them with a 
nonsolvent and dry them. 

A modification of the chemical 
fixation method is to dissolve the 
pigment in a liquid that will vig- 
orously attack the plastic parti- 
cles. This solution, containing a 
high concentration of pigment, is 
to be added quickly to a vigor- 
ously agitated water suspension 
of the particles to be colored. 

Time is critical in this method. 
In a few seconds the solvent will 
attack the particle surfaces and 
will deposit pigment. A few sec- 
onds more will cause sticking and 
clumping. Before this occurs, 
proceed as above from the step 
where the attacking solvent is 
diluted with a miscible liquid to 
halt its attack, finishing the par- 
ticles as before. 

The fluorescent colored parti- 
cles can be processed for size and 
density by methods described in 
the author’s earlier articles, CE, 
Sept. 22, 1958, p. 176, (screen- 
ing) and Dec. 15, 1958, p. 182, 
(density selection). 


Recover the particles ° 
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“Quickie” Sightglass for 
Pilot Plant Reactor 


Robert E. Leonard 

Senior Research Chemist 
American Potash & Chemical Co. 
Henderson, Nev. 


In pilot plant work it often 
happens that some unanticipated 
item is needed in a hurry. For 
example, needing to examine the 
interior of a small reactor, we 
found that a standard 2-in. diam. 
x 4 in. thick sightglass would fit 
into the 1-in. Fischer & Porter 
metal-to-glass pipe couplings 
used in the plant. 

The assembly is attached to 
the reactor with a 1-in. close nip- 
ple. This may seem a small glass, 
but it provides ample area for ex- 
amination of the vessel surface, 
particularly if a short-focus tele- 
scope is used for viewing the ves- 
sel interior. 





Coming July 25: “Hypodermic Still” for Equilibrium Data 


By Paul J. Horvath, Winner of the May Co: 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebooks. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 

$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 
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A new alcohol with 
great reactivity 


Do you have a five-carbon alcohol prob- 
lem? If so, you may find your solution 
in CARBIDE’s highly reactive mixed iso- 
mer, primary amy] alcohol. 


CaRBIDE’s primary amyl alcohol 
consists of approximately 60% pen- 
tanol-1, 35% 2-methyl butanol-1 and 
5% 3-methyl butanol-1. There are no 
lower molecular weight molecules, no 
residual chlorine, and no secondary or 
tertiary alcohols. That’s why it is so 
ideal where lower volatility, greater 
reactivity, and increased efficiency are 
needed. 


Primary amyl alcohol is useful as 
an intermediate for ore flotation re- 
agents, plasticizers, di-ester-type lubri- 
cants, fuel and lube oil additives, resin 
catalysts, vinyl stabilizers, corrosion 
inhibitors, and surface-active agents. 
It can be the reaction solvent in prep- 
aration of penicillin salts, and a wash 
in their purification. This mixed iso- 
mer also is used as a coupler and latent 
solvent for nitrocellulose lacquers. 

In contrast to secondary alcohols, 
primary amyl alcohol reacts readily 
with carbon disulfide and sodium or 
potassium hydroxide to form primary 
amyl xanthate . . . a powerful collector 
for concentrating sulfide minerals con- 
taining lead, nickel, zinc, iron, and 
copper. 

Primary amy] nitrate prepared from 
primary amyl alcohol is an effective 
cetane improver for low cetane num- 
ber distillates used as diesel fuels. It 


can be used to make zinc dialkyl dithio- 
phosphates that provide corrosion re- 
sistance and antioxidant qualities for 
crankcase oils and transmission fluids. 
In heating oils, as little as 0.10 per 
cent primary amyl alcohol reduces 
burner maintenance by controlling 
sludge formation. 





_s te 


Ester-type plasticizers for viny] chloride res- 
ins can be prepared with primary amy] alco- 
hol. It can also be used to produce diamyl 
phthalate or, with higher molecular weight 
alcohols, to prepare mixed alcohol phthalate 
plasticizers. - 


The potential uses of primary amyl 
alcohol are many. For example—it de- 
serves study for use in preparing esters 
of 2,4-D and 2,4,5-T herbicides, and 
as a spreading agent for oil-emulsion 
insecticides. Oil-soluble primary amyl 
phosphates and phosphites derived 
from primary amy] alcohol should be 





PROPERTIES... 


Acidity, as Acetic Acid, wt. % 
Carbonyl, as C; aldehyde, wt. % 
WOON, WEB FO creiarslg i450) 5.5 eel e we ois 
Apparent Specific Gravity, 20/20°C. .. 
Boiling Point, °C. , 

760 mm. Hg 
PVOGING FOINE, [Goo ke ceSie ccc ties 
Solubility in Water at 20°C., wt. % .. 
Solubility of Water in at 20°C., wt. % . 
Viscosity, cps. 
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Purity, as Primary Amy] Alcohol, wt. % 
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evaluated as catalysts in resin manu- 
facture. Amines prepared from pri- 
mary amyl alcohol are corrosion in- 
hibitors, rubbers, agricultural chemi- 
cals, and surface-active agents. And, 
various esters of primary amyl! alcohol 
lend themselves to use in perfumes 
and flavors. 

CARBIDE’s primary amyl alcohol is 
immediately available in tank cars or 
trucks, and in 55-gallon drums (car- 
load or LCL lots). For more informa- 
tion, check the coupon for Technical 





which you’d like more information, and mail 
to Dept. HE, Union Carbide Chemicals Com- 
pany, 30 East 42nd Street, New York 17,N. Y. 
O Primary amy] alcohol. F-8517C 

0 1960 Physical Properties of Synthetic Or- 
ganic Chemicals —a comprehensive descrip- 
tion of the properties and applications of 
mere than 400 CarBIDE chemicals. 


Name at 








Position ———— 


Company 


Street 





City Zone 





State_ 





And remember, there is a CARBIDE 
sales office near you where you can 
obtain the services of a CARBIDE Tech- 
nical Representative. His wide indus- 
try experience is backed both by ex- 
tensive chemical training and by Tech- 
nical Specialists. 


“Union Carbide” is a registered trade-mark 
of Union Carbide Corporation. 


_ UNION — 

| CARBIDE 

- CHEMICALS 
- COMPANY 


UT ite), 
CARBIDE 
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e Prevent stockouts. 


Reduce inflated inventories. 


Cut high carrying costs. 


e Try a machine calculator for 


John W. Mayer and Paul Taylor, Chemstrand Corp., Decatur, Ala. 


Everyone is familiar with 
those two headaches of inventory 
control—overstocking and under- 
stocking. The first results in 
high inventory costs; the second 
can cause annoying, sometimes 
expensive shortages. at critical 
times. 

Many schemes have been de- 
vised to cope with this problem— 
some good, some _ indifferent, 
some worthless. We at Chem- 
strand have devised one which 
we call the Scientific Inventory 
Control Method which works 
pretty well for us and should 
work for you, too. It is merely a 
statistical approach to inventory 
control which makes use of the 
versatility and speed of a com- 
puter for its effectiveness. 

You don’t need a big, expen- 
sive computer either. We made 
do with a standard piece of ac- 
counting machinery, an IBM 604 
calculator, even though an elec- 
tronic computer was available 
to us. 

So what is Scientific Inventory 
Control? It is a method by which 
we can balance reorder quanti- 
ties and frequency against usage 
to obtain an optimum inventory 
cost. It requires calculation of 
two quantities—economic order 
quantity and reorder point. 

We can determine the first of 
these quantities, economic order 
quantity or the number of units 
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to order, by balancing the incre- 
mental cost of placing an order 
against inventory carrying 
charges. Cost of placing an or- 
der would consist of such things 
as paper, postage and_ type- 
writer ribbon. Inventory carry- 
ing charges would include taxes, 
insurance and building mainte- 
nance. 

Calculation of reorder point is 
somewhat more difficult. It re- 
quires the application of statis- 
tical methods to past usage data 
to determine a minimum inven- 
tory level that will prevent stock- 
outs. 
> Consider Some Examples — 
Figs. 1 through 3. illustrate 
graphically some inventory prob- 
lems. Fig. 1, for example, shows 
an ideal situation where the rate 
of usage is absolutely uniform as 
is also the reorder leadtime. 
Thus the storekeeper can con- 
fidently order his 35 units at 
regular intervals, allowing for 
the time necessary to process the 
orders and receive delivery, and 
be sure that the material will be 
in the storeroom before the stock 
drops to zero. Unfortunately, 
such an ideal situation never 
happens. 

Fig. 2 shows what might hap- 
pen if we tried to operate in the 
manner shown in Fig. 1, that is, 
establish the reorder point at 
the exact amount of material 
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Scientific Inventory Control 


that would be used during the 
lead time. If the order were de- 
layed for any reason, we would 
run out before the new order 
arrived. Or the same thing could 
happen if usage increased for 
any reason. In fact, an analysis 
of the situation shows that we 
have a 50-50 chance of running 
out every time we reach the re- 
order point and place a new 
order. This would tend to make 
the storekeeper unpopular. 

To reduce the number of stock- 
outs to a tolerable level, the store- 
keeper will add a safety stock for 
contingencies. We show this in 
Fig. 3. Here you will notice that 
the average inventory is now the 
sum of the average working in- 
ventory, or half the order quan- 
tity, plus safety stock. 

Now let us consider a method 
for determining order quantity 
in such a way that we can oper- 
ate the storeroom most eco- 
nomically. 
> Find the Minimum Cest—In 
Fig. 4 we have plotted the cost 
of maintaining an item in stores 
against the number of orders per 
unit time. 

First, consider that we have 
placed an absurdly large order— 
enough material to last ten years. 
The number of withdrawals per 
year would be smail, about one 
tenth, and the inventory would 
be large. Inventory carrying 






































FILTER CAKE FALLS FREE 


External manifold eliminates all obstructions. 


Durco-Enzinger dry cake discharge filters are designed 
for simple, fast recovery of even the heaviest cakes. 

Mechanical vibrators will discharge many cakes 
automatically. For manual cake discharge, finger leaf 
spacers allow leaves to tilt, giving the operator 
complete access to all of the leaf surfaces. 

Get engineering assistance on any of your 
filtration problems from your Durco-Enzinger 





representative. A complete listing of Durco filtration Serves the Process Industries 
equipment is available in Bulletin EF/2a. 
Write today for your copy. ENZINGER DIVISION 


THE DURIRON COMPANY, INC., Dayton, Ohio / Filters + Valves * Pumps + Process Equipment 
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OPERATION & MAINTENANCE .. . 


Nontypical Charts Show Typical Situations 


costs would be high but the or- 
dering cost would be very low 
since we would order only once 
in ten years. This situation is 
shown on the left side of the plot. 
The total cost of maintaining this 
item in stores is high as shown 
by the top curve. 
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On the other hand, say we 
were going to order only a week’s 
supply at a time so that we 
would have to order 52 times a 
year. In this case, the average 
inventory at any time would be 
low as would be the inventory 
carrying costs. But, since we are 
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placing 52 orders a year, the cost 
of placing these orders would be 
high. As the top curve on the 
right hand side of the plot shows, 
we would be no better off than 
in the first case. 

In between these two extremes 
there lies an optimum point 
where the sum of the two costs 
is a minimum. This is the point 
at which we would like to op- 
erate. 
> Can We Calculate It? — We 
can determine the optimum 
point, whose coordinates are or- 
der frequency and _ inventory 
cost, if we can find the optimum 
order size and reorder point. 

We can derive an equation’ for 
the optimum order size (or eco- 
nomic order quantity) Q, in do!- 
lars, as follows: 


Paap 
Q = fe (1) 


In Eq. 1, J is the inventory 
carrying charge expressed as a 
percentage and A and B are con- 
stants for a given plant. For our 
plant B was $7.90 per order and 
I was 18%/yr. So, for our plant, 
Eq. 1 Lecame Q = 9.385 \/A 
where A is the annual usage in 
dollars. 

Now that we have a method 
whereby we can calculate the 
amount of material to order, we 
must find a way to determine 
scientifically the reorder point. 
This requires an intensive study 
of the frequency with which 
items were issued from stores 
for a considerable period inte 
the past. In our case, we kept 
records of number of issues and 
number of items per issue for 
eighty months. Plotting this data 
results in a Poisson distribution 
from which we can establish a 
reorder point such that the prob- 
ability of a stockout will be fairly 
low. 
> Make Some Assumptions — 
Assume that out of every eighty 
orders we place we can accept 
the possibility of running out 
three times before the orders are 
received. Thus the probability of 
a stockout is 3/80. Let’s also as- 
sume that the average number of 
units per issue is always two and 
that the order lead time is al- 
ways one month. 

Now we can see that if we 
place our order point at four 
issues (eight items) we will be 
able to handle all requests for 











COPPUS BLUE RIBBON PRODUCTS 


NEW RUGGED DESIGN—BLUE RIBBON RELIABILITY! 
Here’s a new dimension in turbine performance! Coppus 


brings you a new rugged stability of design ... a new 
measure of reliability in a complete range of power- 
packed turbines, from 1 HP to 250 HP — marked with 
the Blue Ribbon only after each is precision made... 
precision tested. Performance features like these assure 
you Blue Ribbon Reliability — 

A totally enclosed governor . . . totally enclosed, inde- 
pendently operated safety trip . . . easily replaceable pack- 
ing and bearings . . . multiple steam nozzle control .. . 
brake rim for added safety . . . wide bucket ‘‘L’’ type 
wheel (optional) for minimum water rate. 


Coppus Horizontal Steam Turbine 


Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. All Coppus 
Products carry the same Blue Ribbon assurance of reli- 
able performance. For further facts on turbines, send 
for new Catalog 200. CoppUS ENGINEERING CORPORA- 
TION, 226 Park Avenue, Worcester, Mass. Sales Offices 
in Thomas’ Register. 
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As Storage Costs Decrease, Order Costs Increase 
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months where the issues were 
one, two, three or four per 
month. Or, to put it another way, 
we can handle all the issues re- 
quested 77/80’s of the times 
when material is on order. 
Though this procedure is ele- 
mentary and makes some non- 
valid assumptions such as un- 
varying numbers per issue and 
no variation in lead time, it does 
give you some idea of the sta- 
tistical basis for the reorder 
point. But the same statistical 
approach can find the average 
number of units per issue and 
average leadtime per order. 
> Safety Stock — Earlier we 
mentioned that the storekeeper 
wil] carry a safety stock to pre- 
vent stockouts between reorder 
and receipt of the orders. But 
this safety stock was based on a 
uniform rate of usage and is not 
really valid, so we must have a 
way for determining safety stock 
based on average number of 
units per issue and average lead 
time. A formula has been devel- 
oped to solve this problem: safety 
stock equals P times the square 
root of average number of units 
issued per month. The factor P 
is related to the number of or- 
ders per year and can be found 
from the chart in Fig. 5. 
> Reduce to Practice — Now, 
since the reorder point is equal 
to the safety stock plus the quan- 
tity of material consumed during 
order lead time, we can easily 
calculate the economic recorder 
point from the data at hand. 
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These data, of course, are based 
on records kept over a long 
period of time and reflect real 
conditions rather than the ideal 
situations mentioned earlier. 

Fig. 6 shows a manual work- 
sheet in which we have entered 
all the raw data from our rec- 
ords (columns A through E) and 
also entered the results of vari- 
ous simple arithmetical calcula- 
tions based on these data (col- 
umns F through U). The column 
heads are self-explanatory. 

Note that we not only deter- 
mined our economic order quan- 
tity and reorder point, but also 
found that we could reduce the 
average inventory from thirty to 
twenty three units. This, of 
course, saves money. 

While hand calculation of the 
optimum inventory might do 
very well in a small storeroom 
carrying few items, it is pro- 
hibitive for the typical plant. 
So the next step is to program 
these data and calculations into 
appropriate IBM machinery. 
> Computer Operation — The 
Management Systems Group in 
our plant, working with Machine 
Accounting personnel, used an 
IBM 604 calculator on this prob- 
lem. By today’s standards the 
604 is a relatively simple piece 
of accounting machinery which 
means that you should not rule 
out machine calculation if you do 
not have access to a sophisticated 
electronic computer. 

There is not space here to give 
a detailed account of program- 





ming the computer, but we can 
outline a few of the steps we 
went through to obtain the same 
results shown in Fig. 6 for the 
entire stores system. 

Data fed to the machine (in- 
put) was the same as columns A 
through E in Fig. 6. Columns F 
through U correspond to the cal- 
culated values obtained from the 
machine. Since the entire pro- 
gram could not be completed in 
one pass through the 604, some 
of the calculated values in the 
earlier passes became inputs on 
the later passes. In point of fact, 
it required four passes through 
the machine to yield all the de- 
sired information. 

Stores issue IBM cards for the 
previous 12 mos. were the start- 
ing point. These cards provided 
the item symbol number and an- 
nual usage figures. 

Stores personnel furnished 
lagtime information from the 
card files maintained for inven- 
tory control and usage history. 

Unit cost for each item came 
from the Stores IBM master 
cards in Machine Accounting. 

On hand quantity, not used in 
the initial program but neces- 
sary later, also came from the 
Stores card files. 

Some items, such as spare 
parts for critical equipment, pre- 
sented a problem because there 
was no regular usage. To do any 
of the calculations this infor- 
mation must be used, but a zero 
value for annual usage would 
give meaningless results. So we 
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WORK SHEET contains raw inventory data in columns A through E, calculated data in columns F through U. 


inserted a value of 1 into the 
calculation and put an indicator 
on the final tabulation. 

>A 20% Dividend—We set out 
to find the optimum order size 
and order frequency. When we 
found these, we also found that 
we could anticipate a greater 
than 20% reduction in inventory 
levels. This, of course, meant a 
significant reduction in inven- 
tory carrying costs. 

The next question then was 
“When we adopt this system, 
how long will it take us to get 
down to the lower inventory 
levels?” Again, this was a prob- 
lem for the calculator because it 
involved simple repetition. 

From average usage we deter- 
mined cumulative usage quanti- 
ties for periods up to three years 
and successively deducted these 
quantities from the correspond- 
ing balances on hand to find the 
balance for each time period. 

The equation we used for this 
portion of our study was: 


I =u+(d-—nl) 
Where J = Inventory, $ 

u = Predicted average inven- 
tory, $ 

n = Number of months 

1 = Monthly usage, $ 

d = Quantity to be attrited, on 
hand quantity minus u 


This equation was also set up 
for the IBM 604 calculator and 
run through in two passes. The 
second pass yielded figures for 
inventory up to 36 months into 
the future. 
> How it Works—At our plant, 
results of the calculated data in- 


dicated that stores inventories 
could be reduced 22% and main- 
tained at this lower level with 
scientific inventory control meth- 
ods. Furthermore, we found that 
about 5% of the inventory con- 
sisted of items in excess of three 
years’ supply. Chemstrand found 
it economically feasible to sell 
this excess as surplus rather 
than keep the items at carrying 
cost of 18% of inventory value 
per year. 

We emphasize that this study 
was possible only with machine 
calculating equipment because 
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the numbers of calculations were 
beyond the scope of manual 
methods. The fact that we used 
a fairly common piece of ac- 
counting machinery should be 
particularly interesting to com- 
panies that do not have access 
to electronic computers or the 
more sophisticated machinery 
usually associated with opera- 
tions research. 
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Part of a series appearing throughout 1960 


Valves for Severe Corrosive Service 


These proved valve designs, developed after much trial 
and error, are ideally suited for severe corrosive service. The latest 
thinking on everything from globe to needle valves. 


E. G. Holmberg, International Nickel Co., New York, N. Y.* 


Valve manufacturers now 
know, after many years of trial 
and error, what features valves 
should have for corrosive serv- 
ice. Some of these design prin- 
ciples were discussed in our 
first article (Chem. Eng., June 
13, 1960, p. 238.) 

Many new valves have develi- 
oped from these concepts to sat- 
isfy specific processing require- 
ments. We are going to discuss 
these special valves, designed 
for severely corrosive situa- 
tions. 
>» Gate Valves—Fig. la shows a 
gate valve with design features 
essential to good service life. It 
has (1) flanged ends, (2) bolted 
flanged bonnet, (3) integral 


*For author biography, see Chem, 
Eng., June 13, p. 242. 





. . . Future Articles 


seats and (4) outside screw and 
yoke. 

Whenever design limitations 
permit, flange joints are pre- 
ferred. Screw joints are a po- 
tential source for leaks—local 
cell action develops in the crev- 
ices formed after the joint is 
made. Thread lubricants re- 
sistant to the corrosive, that 
harden after setting, are of 
great assistance in overcoming 
this action. 

Valves of the inside screw de- 
sign, in which the stem is 
threaded into the disk, are un- 
desirable because of selective 
attack in the threaded areas, re- 
sulting in excessive clearance. 
Outside - screw -and-yoke con- 
struction allows the stem 
threads to operate outside the 


Design of heat exchangers to minimize corrosion. 


Storage tank design. 


Design of mixers to minimize corrosion. 
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corrosive environment and also 
makes them easy to lubricate. 
> Long Bonnet—The extended- 
bonnet gate valve (Fig. 1b) is 
designed to handle liquefied 
gases at subzero temperatures. 
Heavy insulation is required in 
such service, particularly on the 
body and bonnet. The extended 
bonnet makes it easy to get at 
the valve operating mechanism 
after insulation is applied. De- 
sign is also available in globe 
valves. 

> Jacketed Valves—Many liq- 
uids processed in the chemical 
industry must be heated to 
maintain fluidity. To satisfy 
this requirement the jacketed 
valve (Fig. 1c) was developed. 
Valves of this design are avail- 
able in both gate and globe 
types. The built-in jacket pro- 
vides an even distribution of 
heat to virtually all internal 
surfaces which the fluid con- 
tacts. To accommodate the 
jacket, the end flange and face- 
to-face dimensions of these 
valves are one size larger than 
the normal valve size. 

> Globe Valves—A globe valve 
equipped with a special disk 
will permit use of a soft corro- 
sion-resistant material for the 
disk seating surface (Fig. 1d). 
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Stress-Corrosion 
Cracking 
a Problem? 


... Test HAYNES Alloys 


Higniy stressed, in boiling 42 per cent magnesium 
chloride, for 800 hours! That’s what a sample of 
HASTELLOY alloy F underwent in a test . . . without 
cracking! Similar success followed a long immersion of 
stressed alloy F in 50 per cent lithium chloride at 
325 deg. F. 

These and countless other equally tough tests point 
up the remarkable resistance of HASTELLOY alloy F to 
stress-corrosion cracking in chloride solutions. If stress- 
corrosion cracking is your problem, let HAsTELLOY 
alloy F solve it. 

HASTELLOY alloy F is one of nine HAYNES corrosion- 
resistant alloys developed over a 30-year span of in- 
tensive concentration on corrosion problems and metals 
that best resist them. Now you can capitalize on these 
years of experience. 

Send for test samples — Let us help you. Just write 
us a letter telling as much as possible about the cor- 
rosive conditions involved. If you would like more 
information about the properties and corrosion re- 
sistance of HASTELLOY alloy F, ask for a copy of our 
12-page booklet. Address inquiries to Haynes Stellite 
Company, 270 Park Avenue, New York 17, N. Y. 


ALLOWS 
HAYNES STELLITE COMPANY 





Division of 
Union Carbide Corporatior. 
Kokomo, Indiana 





“‘Haynes,”’ “‘Hastelloy,”’ and “Union Carbide”’ 
are registered trade marks of Union Carbide Corporation. 
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GATES AND GLOBES for corro- 
sives: (a) OS&Y gate, (b) ex- 
tended-bonnet gate, ‘(c) jacketed 
gate, (d) globe with disk, (e) bel- 
lows-seal globe, (f) V-port globe, 
(z) Y globe, (h) modified Y globe— 
Fig. 1 


In most cases this material is 
Teflon. 

Valves with this construction 
are preferred where the fluid 
contains solids which could in- 
terfere with proper seating of 
metal-to-metal seat designs. 
Also, this design would be prac- 
tical when it becomes necessary 
to use an alloy for the body 
which does not have maximum 
corrosion resistance. Some etch- 
ing of the body seating surface 
will still permit a complete 
shut-off. The etched surface 
will simply result in a slight 
deformation in the disk seat 
that will not impair closure effi- 
ciency. 

The globe valve shown is de- 
signed with a rotating stem and 
swivel disk. This combination 
is particularly desirable when a 
metal disk is used. It will pre- 
vent scoring and galling of the 
seating surfaces by a sliding 
movement of the disk during 
closure. 
> Bellows-Seal — The _ bellows- 
seal (Fig. le) is frequently used 
when it’s necessary to com- 
pletely confine a particularly 
dangerous fluid within the valve 
recesses, 

This construction will avoid 
the possibility of leakage to the 
atmosphere, which frequently oc- 
curs with conventional stem 
packing. Valves of this design 
have broad application in piping 
systems conveying fluids con- 
taining radioactive elements. 
Note tk nonrotating rising stem. 
> V-Port Globe—In a number of 
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chemical operations it’s neces- 
sary to maintain closer flow con- 
trol than is possible with the 
usual globe valves. This has led 
to development of the V-port 
globe-valve design (Fig. 1f). 
Valves of this type are also 
available with a parabolic disk. 
As shown, a nonrotating ris- 
ing stem is used and the disk is 
pinned to the stem to prevent 
rotation when in the throttling 
position. These valves. are 
equipped with a stem indicator 
which permits returning to a 
previous setting. 
> Y Globe—Y valves are par- 
ticularly useful in some chemical 
processing operations when char- 
acteristics of both globe and gate 
valves are desired. Fig. 1g shows 
a standard version of this de- 
sign equipped with a metal disk. 
Throttling these valves will give 
flow control and when in the 
wide-open position they offer a 
slightly greater resistance to 
flow than a gate valve. Valves 
of this design can be equipped 
with the same disk construction 
shown in Fig. 1d. 
> Modified “Y”—A modification 
of the standard Y valve is shown 





in Fig. lh. This is designed with 
a removable seat ring in the 
body and Teflon seat insert in 
the stem disk. The removable 
seat ring permits using various 
alloys for this part. The flange 
at the disk location permits rotat- 
ing the lower half of the valve 
180° to make a 90° angle valve, 
should it be required in a pip- 
ing layout. 

> Plug Cocks — Conventional 
plug cocks using a metal-to-metal 
seal between the plug and body 
have not been entirely satisfac- 
tory when handling some corro- 
sive fluids. 

Corrosion of the sealing sur- 
faces under these conditions has 
resulted in premature leakage or 
the buildup of corrosion prod- 
ucts, making the valve difficult 
to operate. With some alloys, 
galling will occur at the mating 
surfaces. 

Designs for lubricating these 
surfaces have not been com- 
pletely successful because of an 
eventual breakdown of the lubri- 
cant by the corrosive. 

A valve designed to overcome 
these difficulties is shown in Fig. 
2a. Here, body and plug of the 
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NEW EVAPORATOR 


LT at —e 5 OR 


GELATIN PRODUCTION 


Gelatin, like other heat sensitive food products must be processed quickly if a pure, high-quality prod- 
uct is to be obtained. The double-effect, long-tube, vertical Swenson evaporator shown above was 
specially engineered for minimum product retention. A 3 per cent gelatin solution is processed at the 
high rate of 11,500 Ibs. per hour, yielding a top-grade 20 per cent solution required for drying. A thor- 
ough understanding of the problem, careful planning and engineering, and the finest construction 
produced this efficient, stainless unit, adaptable to the processing of many food products. Its quality 
is typical of all Swenson equipment for the food, chemical, and petroleum industries. Whatever your 
needs in evaporators, spray dryers, crystallizers, or special equipment, call on your Swenson. engineer. 
TAroRATORs 

WRITE for more information on Swenson evaporators. Ask for Bulletin E-100. 

Swenson Evaporator Company, 15669 Lathrop Avenue, Harvey, Illinois 


PROVED ENGINEERING FOR TH PROCESS INDUSTRIES SINCE 1889 


WHITING— MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDRY AND RAILROAD EQUIPMENT 
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proper alloy for a specific appli- 
cation is separated by a Teflon 
sleeve which provides positive 
sealing and eliminates the need 
for lubrication. A Teflon dia- 
phragm acts as a friction ring 
between the bottom of the plug 
and the adjusting plunger, seal- 
ing the bottom of the valve. This 
valve turns easily and is prac- 
tically maintenance-free. 

> Diaphragm Valve—The dia- 
phragm valve (Fig. 2b) is pro- 
duced with bodies of various cor- 
rosion-resistant alloys or with 
steel or cast iron bodies lined 
with a suitable nonmetallic ma- 
terial. This valve consists of 
three simple elements: the valve 
body, the valve diaphragm and 
valve bonnet assembly. The dia- 
phragm serves as the closing or 
seating member as well as the 
partition that separates the valve 
working parts in the bonnet 
from the fluid passageway. 

The diaphragm is not used 
simply as a packing substitute, 
but instead as a dynamic seat- 
ing element which eliminates any 
need for the conventional valve- 
stem packing assembly. Dia- 
phragm can be made of numer- 
ous natural-rubber base and syn- 
thetic-plastic materials. 
> Needle Valve—Fig. 2c shows 
an ingenious needle valve devel- 
opment. 

To eliminate seat damage by 
galling or wear common to valves 
employing metal-to-metal seat- 
ing, this valve is equipped with 
a Teflon body seat which permits 
tight closure without damage to 
the stem-seating surface. The 
Teflon seat is retained by a 
sleeve which is an integral part 
of the valve bonnet. 

To eliminate the undesirable 
feature of inside screw construc- 
tion and thus exposure of the 
stem threads to the corrosive 
fluid, this valve is equipped with 
a threaded yoke outside tne pack- 
ing area in which the stem 
threads operate. Also, to avoid 
undesirable crevice attack in 
threads when a threaded-in bon- 
net construction is used, this 
valve is equipped with a union 
bonnet, the threads of which are 


<SPECIAL VALVES handle cor- 
rosives: (a) Teflon-lined plug, (b) 
diaphragm, (c) Teflon-seat needle 
valve, (d) flush bottom, (e) sam- 
pling valve, (f) gage-glass valves— 
Fig. 2 















































































sealed from the fluid being han- 
dled by a bonnet flange seat and 
“O” ring seal. 

> Flush-Bottom — A flush-bot- 
tom tank valve (Fig. 2d) is 
designed for installation in the 
bottom of reaction or mixing 
vessels where complete drain- 
age is essential. 

The top surface of the flange 
adapter, in which the seat is 
located, will be flush with the 
tank bottom when the flush-bot- 
tom vaive is installed. 


- P Sampling Valve—Need for a 


well-designed valve for liquid 
sampling resulted in the develop- 
ment shown in Fig. 2e. This in- 
corporates the desirable features 
of outside screw and yoke, swivel 
disk and bolted bonnet. 

The inlet flange bore is tapped 
to allow installing a pipe of suit- 
able dimensions for taking 
samples remote from the vessel 
wall. A surge pocket, cast into 
the body beyond the valve seat, 
assures a smooth, nonsputtering 
flow at the outlet. 
> Gage Glass Fittings—Fig. 2f 
shows one combination of gage- 
glass fittings for determining 
the level of a corrosive liquid in 
a vessel. Valves in this assembly 
have construction features 
known to be desirable. In this 
particular design the gage glass 
bore in the valve bodies is offset 
from the plug bore to facilitate 
removal and cleaning of the 
glass. 
> Still More Valves—This dis- 
cussion, by no means, completely 
covers the field of valves for cor- 
rosive service. We should men- 
tion that special nonmetallic 
valves are available: chemical 
porcelain Y valves; impervious- 
graphite globe and diaphragm 
valves; plastic globe, plug, dia- 
phragm, pinch and gate valves. 

However, the foregoing should 
give an indication of the prog- 
ress made by valve manufac- 
turers in their efforts to satisfy 
specific chemical industry re- 
quirements. 
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PERMOBOND LININGS 


“U.S.”” PERMOBOND LININGS APPLIED BY RUBBERCOTE, INC., BARTOW, FLORIDA, FOR KAISER ALUMINUM 


should last at least 7 times longer 


Huge, 100,000 gallon acid-storage tanks are a necessity with 
Kaiser Aluminum & Chemical Corporation ...and were a 
problem. The redwood tanks previously used for storage of 
incoming hydrofluosilicic acid deteriorated rapidly, sprang 
costly-to-repair leaks, lasted for only 2% years. 

New tanks are now being erected, protected with 
Permobond, the rubber lining that is unaffected by a wide 
variety of highly corrosive “problem” chemicals. While no 
performance figures are yet available, naturally, the expe- 
rience of other chemical manufacturers, processors and users 
has led Mr. J. A. Watson, Superintendent of the Kaiser 
Aluminum plant in Mulberry, Florida, to estimate a mini- 
mum life for the new Permobond®-protected tanks of at 


Mechanical Goods Division 


least 15 to 20 years. It is quite possible, in fact, that the acid 
will serve to protect the Permobond lining from eventual 
weakening from other, outside causes! 

Used by Kaiser Aluminum and a wide variety of progres- 
sive companies for its demonstrated superiority over other 
lining materials, Permobond can be applied to existing as 
well as new equipment. Your local Permobond Applicator 
will be glad to provide you’ with Permobond protection serv- 
ice .. . select the compound, prepare the surface, apply the 
rubber and vulcanize the entire lining. Get in touch with 
“U.S.” at address below for Authorized Permobond Service 
in your locality. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS = 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 








Designed for Chemical and 


Pharmaceutical Industries 
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VALVES, INC. 
NICOLET AVE., FLORHAM PARK, WN. J. 


INDUSTRY NEWS .. . 


Rohm & Haas Co. has acquired 









(Continued from p. 72) 


Rexall Drug & Chemical Co. is 


making a joint venture with 
EI Paso Natural Gas Co. into 
the field of petrochemicals. 
The venture includes erection 
of plants at Odessa, Tex., to 
make olefins, polyolefins and 
chemicals. First plants will 
start up early in 1962, making 
ethylene, propylene, poly- 
ethylene (both conventional 


and linear) and polypropyl- . 


ene. Initial olefin capacity 
will be over 200 million lbs./ 
yr., polyolefin capacity over 
150 million lbs./yr. 


an idle plant at Louisville, 
Ky., which the government 
formerly used in making buta- 
diene. Rohm & Haas will not 
make butadiene there, may 
spend as much as $10 million 
to convert the plant for other 
uses. Initial production, to 
begin in 1961, will consist of 
acrylic plastics. 





The Long Beach Gas Depart- 


ment (Long Beach, Calif.) 
has at its disposal the world’s 
largest Wiggins gas holder, 
shown above. Towering 17 
stories high, it is built to 
store 5 million cu. ft. of nat- 
ural gas. It was designed, 
engineered and constructed 
by General American Trans- 
portation Corp., and it cost 
$1.4 million. 


Monsanto Chemical Co. an- 


nounces that it is upping its 
bulk aspirin manufacturing 
capacity at St. Louis. The in- 
crease, amounting to 25%, is 
being applied to a unit which 
is already the largest bulk 


aspirin facility in the world. 
Operation with the expanded 
capacity is expected to begin 


late this summer. 
























Hydrocarbon Research, Inc., de- 
signed and fabricated the 
420-ton/day oxygen plant 
which can be seen in part 
above. Designed to feed fur- 
naces and converters of the 
Wheeling Steel Corp. at Steu- 
benville, Ohio, it will be op- 
erated jointly by HRI and 
Wheeling Steel through a sub- 
sidiary company. 


American Gilsonite Co., joint 
affiliate of Standard Oil of 
California and Barber Oil 
Corp. of New York, has an- 
nounced an expansion pro- 
gram which will double ca- 
pacity of its refinery at Grand 
Junction, Colo. Company will 
install a new coking furnace, 
a third steam boiler, and flo- 
tation cells and tanks. Ex- 
panded daily output from the 
refinery will be 1,600 bbl. gas- 
oline, 1,300 bbl. railroad fuels 
and 350 tons coke. 


Hooker Chemical Corp. plans to 
erect a building for semicom- 
mercial production processes 
at its Niagara Falls, N. Y., 
plant. The new facility, to 
cost about $14 million with 
equipment, will allow Hooker 
to centralize production of 
chemicals that have outgrown 
pilot-plant units but haven’t 
reached full commercial sales 
volume. Equipment will be 
designed for maximum flexi- 
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Demands 
of large FCC unit 
prove excellence of 


This Elliott integrated compressor unit con- 
sists of a multistage compressor rated 
135,000 inlet cfm, with its 12,440-hp turbine. 


Elliott compressors are made in capacities of 
500 cfm to 600,000 cfm. The cutaway view of 
a multistage unit, below, shows the welded, 
closed impellers and rugged casing. 







Elliott Turbine-Compressor 


For over six years, the machine shown above has kept 
things moving through a 40,000-barrel-per-day fluid cata- 
lytic cracking unit in Texas. Said to be the largest of its 
kind when installed in 1953, it serves the catalyst cir- 
culating and regenerating system of the refinery unit as 
efficiently today as it did the day it was installed. 
Elliott offers the most complete line of well-established 
centrifugal and axial flow compressors for gas and air— 
with matching Elliott motor or turbine drives. There are 
48 compressor frame sizes, providing excellent choice for 


ELLIOTT THE MOST COMPLETE LINE OF 
INTEGRATED COMPRESSOR 
& DRIVER UNITS sso.cce « 


600,000 cfm 








ogy EL Ae OTT Company 


all applications over the entire range of capacities from 
500 cfm to 600,000 cfm. 

Since the drive represents half of any compressor in- 
stallation, the unified design inherent in these driver- 
compressor combinations assures greatest satisfaction. 
Elliott turbines and motors are made in a wide range of 
sizes, types and ratings, assuring ample choice for all 
applications. . 

For further information, consult nearest Elliott office, 
or Compressor Department, Elliott Co., Jeannette, Penna. 






5 Jeannette, Penna. 

























You'll want the “low-down” 


on how to 
SAVE TIME AND MONEy 


with DOYLE & ROTH'S 














STANDARDIZED 
for Quick Delivery 





Best laid plans for the construction of a new plant or 
expansion of present facilities are better when you 
count Doyle & Roth in from the start. There’s a 
remarkable selection of D. & R. Heat Transfer Equip- 
ment available for every planning and installation 
problem. Time and money can be saved by placing 
complete responsibility with D. & R. for execution and 
delivery of all items of tubular equipment. 


DOYLE & ROTH 
Spenifliliving co. we 


136-50 TWENTY-FOURTH STREET. BROOKLYN 32, N. Y. 
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bility, so that products can 
be made simultaneously or 
consecutively with only minor 
set-up changes. The building 
will be completed about a 
year from now. 


New York Mining & Manufac- 
turing Co. will install a plant 
to make high-grade chemical 
coke near Calvert City, Ky. 
The multi-million-dollar in- 
stallation will use hard coal 
from Eastern Kentucky and 
West Virginia fields as raw 
material. Construction will be 
completed by January, 1961. 


Food Machinery & Chemical 
Corp. plans to expand soda 
ash manufacture at its plant 
in Green River, Wyo. Produc- 
tion will increase 200,000 
tons/yr., bringing total capac- 
ity to 750,000 tons/yr. The 
expansion will be completed 
by early 1962. 


CompuDyne Corp. has leased a 
new 12,000-sq.-ft. plant to 
provide additional manufac- 
turing facilities for computer 
control systems. Company be- 
gan operations in it early in 
May, The plant is located 
near Hatboro, Pa. 


Mobil Oil Co., division of So- 
cony Mobil Oil Co., Inc., plans 
to install a delayed coking 
unit at its Beaumont, Tex., 
refinery. It will handle 20,- 
000 bbl./day of heavy oil feed, 
and is the third large coker 
started or completed by Mobil 
in the past two years. (The 
first two: at Paulsboro, N. J., 
and Torrance, Calif.) Mobil 
expects that it will be in- 
stalled by the spring of 1961. 


Norwalk Co., Inc., is completely 
renovating its compressor- 
manufacturing facilities at 
South Norwalk, Conn. Com- 
pany is putting in new mill- 
ing machines, cylindrical 
grinding machines and other 
equipment, as well as install- 
ing new lighting. 


Colton Chemical Co., a division 
of Air Reduction Co., will 
build a new resins plant at 
City of Industry (in Los An- 
geles County), Calif. Sched- 
uled for completion this year, 
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it will produce Colton’s Flex- 
bond and Vinac resins. 


Food Machinery & Chemicals 
Corp. is now constructing two 
new plants to produce insecti- 
cides, herbicides and fungi- 
cides. One is at Greeley, Colo.; 
the other is at Ayden, N. C. 
Both are to be completed this 
spring. 


General Electric Co. has broken 
ground for a $1l-million fa- 
cility which will make sili- 
cone fluids finished products. 
Its site is GE’s plant at Wa- 
terford, N. Y. 





Norton Co. has put into opera- 
tion a new $63-million plant 
at Worcester, Mass., to ex- 
pand its facilities for mak- 
ing organic bonded grinding 


wheels. A 620x320-ft. struc- 
ture, the plant employs 450 
people and features automatic 
production equipment. Seen 
above is part of the storage 
area; in all, the company has 
26 mi. of shelves for finished 
product storage. 


Celanese Corp. of America an- 
nounces completion of new 
research laboratory by its 
subsidiary, Amcel Propulsion 
Inc. The building contains 
laboratories and associated 
facilities for research and de- 
velopment on high energy 
chemicals, propellants and 
explosives, thus supporting 
Ameel’s participation in 
rocket and missile programs. 


Standard Oil Co. of Calif. will 
add additional facilities to its 
refinery now under construc- 
tion near Honolulu. The re- 
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This “heart-failure” 
can lengthen someone’ life! 














Pictured above is what happens when a pressure vessel protected 
by a BS&B Safety Head develops pressures above safe limits. 
‘‘Heart’’ of the Safety Head is the rupture disc, which bursts to 

* relieve the overpressure instantly and completely—guarding against 
injuries to personnel and damage to plant equipment. 


BS&B Safety Heads 
protect pressure systems in every type industry 


Thousands of BS&B Safety Heads are today protecting millions 

of dollars worth of property and equipment and countless human lives. 
There's a BS&B Safety Head suitable for many types of pressure systems 
containing air, gas, steam or liquid. 


BS&B Rupture Disc —“Heart” of the an Head 


BS&B rupture discs are designed to relieve 
pressures at any specified point from 3 to 
100,000 pounds per square inch. They are 
available in standard sizes ranging from % inch 
to 36 inches in diameter, and in special sizes 
and types for virtually any application. 





If you use any type of pressured system, let us tell you more about 
BS&B Safety Heads and rupture discs. Call or write your 
nearest BS&B office or representative—or write to... 


LACK, 
SIVALLS & 
SRYSON; INC. 


Safety Head Division, Dept. 2-N6 
7500 East 12th St. 
Kansas City 26, Mo. 
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. SARCO 





TOPICS 


How correct strainer selection protects equipment, 
maintains fluid flow, and prevents shut-downs 


Strainers for wash water for power plant 
condensers cleaned without shut down 








Sarco Type YRS Rotary Scraper Strainers enable operators to clear the screens 
with a few turns of the crank, without shutting down the line or dismantling 
the strainer. 


Sizable quantities of water are required for cleaning 
condenser water screens at a power plant in California. 
Sea water is pumped for the purpose and must be freed 
from debris and sea life such as mussels and sardines. 
Further, any screening devices used must be capable of 
cleaning without shut-down. 

These problems were met by installing two Sarco 
type VRS scraper strainers ahead of the wash water 
pumps. This type of strainer is cleaned by rotating a 
spiral blade either manually or by motor drive. Motor- 
operated rotary-type strainers make it possible to clean the 
strainer continuously. The blade scrapes the screen clear, 
and collected solids are blown down from the strainer 





as required. Clean screens minimize pressure drop. 
The Sarco strainer installation has materially reduced 
maintenance hours and insured against temporary shut- 
down caused by clogged strainers. 


Helical scraper knife clears screen 
without shutdown in East Chicago 
Air Gonditioning System 


Offices of the Inland Steel Company, at East Chicago, 
Indiana, are cooled with air conditioning units of 7% tons 
and larger. Water for condenser cooling is pumped in 
from Lake Michigan. 

Although passing through traveling screens, the incom- 
ing water still contained fine sand which clogged the 
screens. Frequent cleaning was required, and every now 
and again the units were practically out of service. 

Plant engineers found their answer in Sarco Rotary 
Scraper Strainers, Type VRS. These units incorporate 
a hand-operated helical scraper knife within the cylin- 
drical strainer screen. These scrapers made it possible 
to keep the strainers clean simply by cranking the scraper 
a few turns at regular intervals. Sand scraped off the 
screen is blown clear and discharged at pressure through 
a manually operated valve to waste. Now it is not neces- 
sary either to dismantle the strainer or shut down the unit. 











IN PROCESS APPLICATION This Sarco motor operated-Scraper Strainer, 
Type SRS, is used to strain chocolate syrup in a processing application, provid- 
ing continuous flow of fluid without shut-down for maintenance. 2167 


For information on Sarco strainers, contact your Sarco sales representative, district office, or distributor; or write— 
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Also Sarco 








SARCO 


PIPELINE STRAINERS 


help prevent shutdowns 
HANDLE ALL MEDIA 


condensate, steam, water, oil, 
and other piped fluids 


PROTECT ALL EQUIPMENT 


temperature and pressure regulaiors, steam 
traps, pumps, meters, burners, compressors, 
hydraulics, lubricators, and nozzles. 


AVAILABLE IN ALL TYPES AND SIZES 


SCRAPER STRAINERS 





hand operated and motorized 


NEW! TYPE CT CAST STEEL, SPECI- 
FICATION ‘A.S.T.M. — A-216 Gr. WCB 





’-Type strainers in cast iron, 
brass, and semi-stesi, screwed and flanged, 
all sizes and pressures. 


for information on Sarco strainers, con- 


Sar AR co. 


tact your Sarco sales representative, district 
ofiiice, or distributor; or write— 


2166 








INDUSTRY NEWS 


vised version will give the 
mid-Pacific area its first com- 
plete petroleum processing 
plant, and will nearly double 
Stancal’s original $33-million 
investment in the Hawaiian 
venture. New facilities, sup- 
plementing those now under 
construction, will include a 
13,000-bbl./day fluid catalytic 
cracker and alkylation unit; 
hydroveaation and isomeriza- 
tiem uniis: a CO boiler, dust 
erecipitaters und sulfur recov- 
ery equipment; and additional 
tankage. Initially-planned fa- 
cuitties will be completed late 
this year, and the additional 
equipment will be on stream in 
1962. 


Ideal Cement Co. will start 


building North Carolina’s first 
cement plant late this year, at 
a site on the Cape Fear River 
near Wilmington. Plant will 
produce 1.5 million bbl./yr. 
of cement from _locally- 
mined marl, and is scheduled 
for startup by 1962. 


Hartford Fibres Co. announces 


a September opening for its 
Zantrel polynosic fiber plant 
at Rocky Hill, Conn. It will 
be the first U.S. producer of 
Zantrel, a fiber currently im- 
ported from France. 


Big Three Welding Equipment 


Co. of Houston is planning a 
$1-million plant at Orange, 
Tex., to make liquid nitrogen, 
liquid oxygen and gaseous ni- 
trogen. Daily capacities will 
be 174 tons each for the liq- 
uid products, 90 tons for ni- 
trogen gas. Startup is set for 
Jan. 1, 1961. A highly auto- 
matic plant, it will employ 
about 12 people. 


General Aniline & Film Corp., 


Dyestuff & Chemical Division, 
announces the first step of a 
five-year expansicn program 
for its Calvert City, Ky., 
plant. Company will expand 
plant facilities for manufac- 
ture of such acetylene chem- 
icals as pyrrolidone and 
vinylpyrrolidone, and also for 
surfactants and_ intermedi- 
ates. 


Control Data Corp. has estab- 


lished a computing center at 



























































SEPARATOR 
SPECIALISTS 





SH 


A WORLD OF EXPERIENCE 
OVER 21,000 SEPARATORS 
IN SERVICE 





In any problem involving 
liquid-vapor~- separators or 
wet and dry type dust serub- 
bers and gas filters, Peerless 
can assist yousswith correctly 
engineered units to your most 


exacting requirements. 












PEERLESS | 


MFG. CO. 












SPEED, LITRES SEC 
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EDWARDS HIGH VACUUM INC. 


NEW 
SOLUTION 
To Your 
PELLETING 
PROBLEMS 





Pellets of SUPERIOR uniformity, density, firmness, with or 
without steam and binders. From “%” to 1” diameter—lengths to 
2” or more—round and other shapes—coarse or fine materials. 

Unique, new, simplified design. Easier, more economical to 
operate, maintain. Special stationary die, horizontal head. Alloy 
construction as required. Daffin engineers will help develop ex- 
clusive pellet processing system tailored to your operation. 


WRITE FOR FREE BULLETIN L-109 


DAFFIN MANUFACTURING COMPANY 


INDUSTRIAL DIVISION 
3556 NORTH PRINCE STREET, LANCASTER, PENNSYLVANIA 


High Speed Pumping 


AIR SPEED—4,500 litres / second 


THROUGHPUT—1 million litre-micron/ second 


10,000 SF ve 








| 








8000 


1683) 64 kw 
|983 | 2.25 kw 





“0 
INLET PRESSURE, TORR. 


SPEEDIVAC.... 


| Type | Heater Input (Crtical backing pres 

3085} 22. 5kw 5 to 6 Torr. 
__| 3084; 22. 5kw 5 to 6 Torr. 

1684) 64 kw 2 to 3 Torr, 











7) ‘Model 3084 


VAPOUR BOOSTER PUMPS 


“Speedivac” vapour booster pumps 
are designed especially for those 
chemical processes demanding high 
speed pumping over a wide pressure 
range. High performance standards 
are maintained even with the pres- 


ence of contaminating vapours and 
solvents. Three important features, 
high speed, high critical backing pres- 
sure and low heater input are found 
in all Speedivac vapour booster pumps. 
Write for complete information to: 


1920 BUFFALO AVE., NIAGARA FALLS, N.Y. 
IN CANADA: EDWARDS HIGH VACUUM (CANADA) LTD., BOX 515, BURLINGTON, ONT. 


INDUSTRY NEWS... 


its Minneapolis home office. 
Reported to be the highest- 
capacity commercial center 
operating in the U.S., it will 
use the company’s solid state 
digital computer, the 1604, as 
its main facility. (The 1604 
can store 32,768 48-bit words 
on its magnetic cores.) Con- 
trol Data will also install 
some of its Model 160 desk- 
size computers this summer. 
Main purposes of the new 


PELLETING MACHINERY. center: to provide computing 
GREATER OUTPUT AT LOWER COST 


time for Control Data’s cus- 
tomers to test out their prob- 
lems; to offer computing time 
on a service-bureau basis to 
universities and scientific or 
business organizations; to 
help Control Data’s engineers 
design and test new equip- 
ment; and to facilitate the 
company’s own accounting 
procedures. 


Monsanto Chemical Co. will 
build a new unit to manufac- 
ture phthalate esters at its 
Long Beach, Calif., plant. It 
is to be operating by mid- 
1961. The company also dis- 
closed that construction is 
under way to double its Long 
Beach bulk storage and blend- 
ing facilities for the esters, 
which are now produced at 
Monsanto’s plants at St. Louis 
and Everett, Mass. 


Crown Zellerbach Corp.’s chem- 
ical complex to produce di- 
methyl sulfide and dimethyl 
sulfoxide is now under con- 
struction. The Bogalusa, La., 
facilities are being engi- 
neered and built by Fluor 
Corp., and will cost over $1.5 
million. Completion is ex- 
pected this fall. 


Hooker Chemical Corp. is in- 
stalling facilities at Jef- 
fersonville, Ind., to make 
sodium hexametaphosphate. 
Company expects the instal- 
lation to be completed by De- 
cember. 


Arabol Manufacturing Co. is 
expanding its facilities for 
producing adhesives. Expan- 
sion includes a newly-com- 
pleted plant in Marietta, Ga.; 
start of construction this 
summer on a plant at Dela- 
ware, Ohio; negotiations for 
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construction of another plant 
at an undisclosed location; 
and streamlining of Arabol’s 
existing facilities. 


Allied Chemical Corp.  an- 
nounces a major research ex- 
pansion which will more than 
double the laboratory facili- 
ties of its General Chemical 
Division near Morristown, 
N. J. Construction is to be 
completed in the last quarter 
of 1961. 


Food Machinery & Chemical 
Corp. reveals that its Niagara 
Chemical Division will build 
a research center at Middle- 
port, N. Y. The new facility 
will be used for pesticide re- 
search and development. 


California Anodizing Co. is a 
new firm organized in South 
San Francisco, Calif., which 
will specialize in treating 
aluminum products. It re- 
cently opened a plant, costing 
over $250,000, reported to be 
the largest aluminum-treat- 
ing plant in the Bay Area. 














CompuDyne Corp. has recently 
acquired American Measure- 
ment & Control, Inc., a de- 
signer and manufacturer of 
electromechanical and _ elec- 
tro hydraulic servomecha- 
nisms. (Chem. Eng. described 
this acquisition incorrectly in 
its May 16 issue, p. 180.) 


Celanese Corp. of America has 
broadened its plastics pack- 
aging materials line by pur- 
chasing Plastic Horizons, 
Inc. Latter firm has been a 
major independent producer 
of polyethylene film, with 
plants at Paterson, N. J., and 
Batavia, Ill. It will continue 
to operate essentially intact 
within the Celanese organi- 
zation. 


Spencer Chemical Co. will ac- 
quire the assets of The Pitts- 
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exclusive direct 
unloading system 
cuts CO. handling costs 


To be sure you get rock bottom CO, costs, investigate this exclusive 
method of handling CO, shipments. It’s Olin Mathieson’s patented 
Direct Unloading System in which CO, flows directly from special 
insulated tank cars to your process. 

This new system bypasses intermediate steps such as storage in 
refrigerated tanks, handling of cylinders, or converting dry ice, along 
with the expensive facilities that are required. Maintenance and upkeep 
are reduced, valuable plant space or land is reclaimed, and a constant 
supply of CO, is available to match every demand. 

If your process requires a highly dependable, low cost source of 
CO, supply, talk over your requirements with an Olin Mathieson repre- 
sentative soon. 7333 


Olin Mathieson 


Chemicals Division « Baltimore 3, Md. 


CHERSICAES 











Now Available! 








CHEMTROL 


“ALPHA SERIES” 


PLASTIC PUMPS 


IN PENTON* 


for handling 
HOT CONCENTRATED ACIDS, 
ALKALIES, SALTS and MANY SOLVENTS! 


Newest plastic pump design! Molded from Penton* for widest 
possible corrosion resistant service even at elevated temperatures. 
Safely handles corrosive chemicals such as concentrated sulphuric 
acid, concentrated chlorine solutions, ferro-cyanide bleach and 
concentrated sodium hydroxide. Features high operating efficien- 
cies, excellent balance, low maintenance. 


Positive mechanical seal maintains exceptional cor- 

rosion resistance and eliminates all metal subject 

to corrosive attack. Seal consists of Teflon ring 

rotating against ceramic faces of near-diamond 

a4 hardness ground to tolerances measured 
in light waves. 


6 


SPECIFICATIONS: Chemtrol ‘‘Alpha Series’ Pumps 
Availability: Close coupled, immediately; Motors: 1% to 2 h.p.; 1750 to 3500 r.p.m. 







For long, trouble-free pump life 
check Chemtrol. Ask for operat- 
ing data, chemical resistances, 
prices. For recommendations 
send operating requirements. 





pedestal mount to follow. Drip proof, full enclosed or 
Size: 1” outlet x 114” IPS inlet. explosion proof. 
Materials: Body, impeller and seal impellers: Enclosed type with | taraaae 
housing in Penton.* contour ene Open type for 
Shaft Seals: Mechanical with Teflon seal special service. 
rotating against stationary ceramic 
sieeve. *Hercules Powder Co, 


CHEMTROL 


404 West Central Avenue e Santa Ana, California 
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burg & Midway Coal Mining 
Co. in exchange for common 
stock, if shareholders of the 
two companies approve the 
move. Latter company is an 
established coal producer in 
the Midwest, with assets 
amounting to about $20 mil- 
lion. 


The Yale & Towne Manufactur- 
ing Co. announces that the 
Cincinnati Branch of its Yale 
Materials Handling Division 
has been purchased by the 
newly-formed Moon Equip- 
ment Co. Moon will be the 
franchised representative for 
Yale industrial lift trucks 
and tractor shovels in parts 
of Ohio and Kentucky. 





OVERSEAS BRIEFS 


Italy is building three com- 
mercial-scale nuclear power 
plants, which will cost a total 
of $240 million. One is slated 
for the province of Vercelli, 
another will be built on the 
Garigliano River midway be- 
tween Rome and Naples, and 
the third will be built near 
Rome. Size of the Vercelli 
plant was not disclosed; the 
other two stations will be 
rated at 230,00@ and 200,000 
kw., respectively. 


Venezuela: An affiliate of Mobil 
International Oil Co. has 
started operation in a $30- 
million oil refinery near 
Puerto Cabello. The Carib- 
bean coast facility has a ca- 
pacity of 50,000 bbl./day, and 
will process crude from Ba- 
rinas Province in southwest- 
ern Venezuela. Output will 
include kerosene, jet fuel, 
diesel oils, heavy fuel oils and 
three grades of gasoline. (A 
nearby lube blending plant 
furnishes lubricants for the 
Venezuelan market.) 


Japan: A Houdry dehydrogena- 
tion process unit has gone on 
stream for the Japan Syn- 
thetic Rubber Co., Ltd., in 
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URANIUM PROCESS PLANT... 
PIPED BY MIDWEST For this $50,000,000 Atomic 


Energy Commission uranium processing plant... 


4,365 PIPING ASSEMBLIES Of stainless and carbon 
steel were fabricated and erected by Midwest... 


567 PUMPS AND VESSELS 2nd other mechanical 
equipment were installed by Midwest... as well as 


1,186 MAJOR INSTRUMENTS including control valves, 


flow meters, etc. 
A 360-MAN Midwest field erection crew completed 
the job on schedule. 


WRITE for NEW 24-page bulletin, 





POWER AND PROCESS PIPING. 





PIPING COMPANY INCORPORATED 
1450 South Second St. St. Louis, Missouri 
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Troubles coming 





Life in these excited ies. | 
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“So you've got some 
leaks ... look, new 
pipe costs money!” 


in waves? 


Try Ace-lte pipe 


Ace-Ite Plastic Pipe ...a tough, 


ch 


resin blend. . 


emical-resistant ABS rubber- 
. is the surest way to 


stem the tide of corrosion. One of 
eight types of Ace pipe, it’s ideal 
for general use, handles most 
chemicals. It’s been around long 
enough so we know what it'll do. 
And you'll like the price. Ask for 
Bulletin CE-80. 
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Design assist- 
ance and facili- 
ties for molding 
special fittings, 
pump parts, etc., 
of plastics or 
hard rubber. 
Also large hand- 
fabricating fa- 
cilities. 





ACE chemical resistant equipment 


BY AMERICAN HARD RUBBER COMPANY 


DIVISION OF 


Highly efficient 
WE 


pacity to 360 
fly Cast iron, 


‘ant hard rubber 
lining. 








Ace chemical- 
resistant rubber- 
lined steel pipe 
best for high- 
pressure, big 
sizes, or abra- 
sives. Pipe, fit- 
tings and valves 
1% to 24”. 


pump. Ca- 


lly protected 
top quality, 
yp had Tesist- 














Variety and qual- 
ity to match any 
plastic piping. 
Riviclor PVC, 
Ace-Ite rubber- 
plastic, Parian 
poly, Ace Saran, 
Tempron high 
temperature 
nitrile, hard rub- 
ber-lined steel. 


CORPORATION 
















See ACE equipment in 
Chemical Engineering Catalog 
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Yokkaichi. It produces buta- 
diene, and has a capacity of 
25,000 tons/yr. 


Australia: Pacific Chemical In- 
dustries Pty. Ltd., a new joint 
venture of an Australian 
Stauffer affiliate and the 
Ugine group of France, is 
building a $2-million chem- 
ical plant. Scheduled to start 
up early in 1961, it will ini- 
tially produce fluorocarbons 
(which Australia currently 
must import) and will later 
branch out into other chem- 
ical areas. 


U.S.S.R.: A new synthetic rub- 
ber plant has reportedly gone 
into production in the Bash- 
kir Autonomous’ Republic. 
The unit is at Sterlitamak, 
and operates on butane gas 
feedstock. 


Northern Ireland: The Du Pont 
Co. (U.K.) Ltd. has started 
making neoprene synthetic 
rubber at its Maydown Works 
in Londonderry. Plant output 
will be sold in the United 
Kingdom and other European 
markets. 


West Germany: Badische Anilin 
& Soda Fabrik will build a 
chemical laboratory at Lud- 
wigshafen, billed as_ the 
largest one in Europe. It will 
cost about $12 million. 


Egypt: The National Cement 
Co. has started making blast 
furnace cement at a new 
plant in Tebbin, south of 
Cairo. This marks the first 
production of ferrous cement 
in the Middle East. National’s 
plant has a design capacity of 
500,000 tons/yr.; its product 
contains 35% blast furnace 
slag. 


England: Construction work is 
well under way for the Shell 
Chemical Co., Ltd., polyolefin 
plant at Carrington in Man- 
chester. Upon completion in 
early 1961, the plant is sched- 
uled to produce 30,000 long- 
tons/yr. polyethylene and 
polypropylene. Ultimate an- 
nual capacity will be 50,000 
long tons; about one-fifth of 
this will be high-density poly- 
ethylene. 
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processes such as caustic soda production. 


For flow rate plus clarity—Hyflo Super-Cel has the right 
combination of large and fine particles. Heavily used in chemical 
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For fast flow rates—Celite 
545 has a higher proportion of 
coarse particles. Frequently 
used for clarification of resins 
and other viscous liquids. 


For maximum clarity—Filter- 
Cel has a relatively fine par- 
ticle size distribution. Used in 
producing lard, salad oil, other 
hydrogenated oil products. 











































In diatomites, Johns-Manville precision processing works for you 


Celite has the exact grade for every filtration need 





from fast flow rate to maximum clarity 


Study samples of various filtration 
grades of Celite* diatomite with the 
unaided eye. Rub them between your 
fingers. One grade looks, feels very 
much like another. 


Then compare these grades under 
the microscope. Each has its own dis- 
tinctive particle size distribution. Each 
is precision-milled to fill the most 
exacting filtration requirements, rang- 
ing all the way from maximum flow 
rate to maximum clarity. 


Celite 545, for example, with a higher 
proportion of large to fine particles, is 
used to remove large suspended im- 
purities at maximum flow rates. Hy/flo 
Super-Cel® has a balanced particle 
size distribution, combines good liquid 
clarity and’ moderate flow rate. But 
Filter-Cel® has a much higher ratio of 
small particles, is tailored for use 
where high clarity outweighs flow rate. 


Whatever your filtration problem— 
Johns-Manvillecan furnish the “right’’ 


grade for the job. You have a choice 
of 9 intermediate grades plus many 
special grades. Each comes from the 
largest and purest commercially avail- 
able deposit. Each is processed and 
graded at the same plant under the 
same uniform conditions. 

For information on specific filtration 
or mineral filler problems, talk to your 
nearby Celite engineer, or write to us. 
Johns-Manville, Box 14, N. Y. 16, 
N. Y. In Canada, Port Credit, Ont. 


*Celite is Johns-Manville’s registered trademark for its 
d silica p 





JOHNS-ManNviLce Jj 
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Sure “amen steam traps are a mere 


fraction of total 
Steam equipment cost, 





4 
— STRAINER = 


... What about your TOTAL 
thermal efficiency ? 


When you aren’t getting top efficiency from 
your equipment . . . when leaking, dribbling 
steam waste lessens its full usefulness .. . 
when air or other non-condensables cause 
trouble . . . where do you look? Your steam 
traps! That’s why it’s mighty important that 
they (1) fully discharge condensate, air and 
other non-condensables promptly and (2) 
give long trouble-free service. Nicholson traps 
meet the first requirement because they oper- 
ate on a true balanced pressure principle . . . 
and the second, because they only have one 
moving part, thus reducing the possibility of 
down-time. Other advantages are positive 
shut-off... high capacity... rigid pretesting. 















Write - Roe 
for Catalog Se STRAINER’ / ‘Trainer = 
‘ \ 1 
W. H. NICHOLSON 
and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 











CALENDAR 











The University of Michigan, Engi- 
neering Summer Conference, 
Topics in Multiphase Flow. 

June 22-July 1 Ann Arbor, Mich. 


Rochester Institute of Technology, 
Design of Experiments for the 
Chemical and Processing Indus- 


tries. 
June 23-30 Rochester, N. Y. 


international Federation for Auto- 
matic Control, first international 
congress, sponsored by A. A. C. C., 

June 25-July 5 
Moscow, U.S. S. R. 


American Society for Testing Mate- 
rials, annual meeting and exhibit, 
Chalfonte-Haddon Hall. 

June 26-July 1 Atlantic City, N. J. 


International Congress on Catalysts, 
Maison de la Chimie. 
July 4-8 Paris, France 


Gordon Research Conference, Poly- 
mers, Colby Junior College. 
July 4-8 New London, N. H. 


Pennsylvania State University, un- 
der water missile engineering 


seminar. 
July 10-22 University Park, Pa. 


Gordon Research Conference, Sta- 
tistics in Chemistry and Chemical 
Engineering, New Hampton School. 
July 11-15 New Hampton, N. H. 


Gordon Research Conference, Corro- 
sion, Colby Junior College. 
July 18-22 New London, N. H. 


Massachusetts Institute of Technol- 
ogy, Dynamics and Control of 
Chemical Engineering Processes. 
July 18-29 Cambridge, Mass. 


Western Packagin & Materials 
Handling Exposition, Los Angeles’ 
Pan Pacific Auditorium. 

July 19-21 Los Angeles, Calif. 


Gordon Research Conference, Sepa- 
ration and Purification, Colby 
Junior College. 

July 25-29 New London, N. H. 


Gordon Research Conference, In- 
strumentation, Colby Junior Col- 


lege. 

Aug. 1-5 New London, N. H. 
University of California, Gas Chro- 

mai aphy. 

Aug. 2-5 Los Angeles, Calif. 


Gordon Research Conference, Or- 
=, Coatings, New Hampton 
00 


Aug. 8-12 New Hampton, N. H. 


Technical Assn. of the Pulp and 
Paper Industry, 9th Pulp and Pa- 
r Statistics Course, Brevard Col- 


iege. 
Aug. 8-19 Brevard, N. C. 


American Institute of Chemical En- 
pe & American Society of 
echanic gineers, National 
Heat Transfer Conference and Ex- 
hibit Statler Hotel. 
Aug. 14-17 Buffalo, N. Y. 


American Society of Mechanical En- 
eers, Heat Transistor Division 
onference, Statler-Hilton Hotel. 
Aug. 15-17 Buffalo, N. Y. 
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National Bureau of Standards, Cry- 
ogenic Engineers Conference. 
Aug. 17-1 Boulder, Col. 


Technical Association of the Pulp 
and Paper Industry, 14th Alkaline 
Pulping Conference, Multnomah 
Hotel. 

Aug. 22-24 Portland, Ore. 


University of Colorado, 1960 Cryo- 
genic Engineering Conference. 
Aug. 23-25 Boulder, Col. 


Association For Computing Machin- 
ery, National Meeting, Marquette 
University. 

Aug. 23-25 Milwaukee, Wisc. 


Technical Association of The Pulp 
and Paper Industry, Forest Biol- 
ogy Conference. 

Aug. 24-27 Seattle, Wash. 


The Combustion Institute, 8th Inter- 
national Piretenoleny California 
Institute of <7 
Aug. 28-Sept. 2 a Calif. 


Public Health Service, Water Qual- 
ity Measurement and Instrumen- 
tation Symposium, Sanitary Engi- 
neering Center. 

Aug. 29-31 Cincinnati, Ohio 


Air Force Office of Scientific Re- 
search, 8th . ~aaeaaiae Combus- 
tion Symposium 
Aug. 29- t. 2 Los Angeles, Calif. 


Chemical Institute of Canada, Nu- 
clear and Radio-Chemistry Sym- 
osium, Chalk River Laboratories. 
ept. 6-8 Chalk River, Ontario 


regieriee Engineering Show, Navy 


ier. 
Sept. 6-16 | Chicago, Tl. 
Machine Tool Show, International 
Amphitheatre. 
Sept. 6-16 Chicago, Ill. 


Massachusetts Institute of Technol- 
ogy, Joint Automatic Control Con- 
ference. 

Sept. 7-9 Cambridge, Mass. 


American Chemical Society, Na- 
tional Meeting. 
Sept. 11-16 New York, N. Y. 


Conaiion Agricultural Chemicals 
Assoc., 8th Annua!: Meeting and 
Conference, Britannia Hotel. 

Sept. 12-14 Muskoka, Ontario 


American Society of Mechanical 
Engineers, Engineering Manage- 
ment Conference. 

Sept. 15-16 Chicago, Ill. 


American Institute of Chemical En- 
gineers, National Meeting, Mayo 
Hotel. 

Sept. 25-28 Tulsa, Oklahoma 


American Society of Mechanical En- 
gineers, Petroleum Mechanical En- 
gineering Conference, Jung Hotel. 
Sept. 26-28 New Orleans, La. 


Instrument Society of America, In- 
strument-Automation Conference 
and Exhibit, Coliseum. 

Sept. 26-30 New York, N. Y. 


International Electrostatics Confer- 
ence, University of Grenoble. 
Sept. 27-Oct. 1 Grenoble, France 


Society of Plastics Engineering, Inc. 
Plastics vs. Corrosion, Mark Hop- 
kins Hotel. 

Oct. 5 San Francisco, Calif. 


The American Ceramic Society, Re- 
fractories Division Meeting, Bed- 
ford + nea Hotel. 

Oct. 6-8 Bedford, Pa. 
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AROCLOR SYSTEMS 
DELIVER STEADY 

PROCESS HEAT TO 600°F 
and 


PINPOINT 
HEAT CONTROL... 


to within 2° F. Indirect heating 
with Aroclor 1248 ends processing 
problems from local hot spots and 
overheating. Units range from small, 
portable electric types to large, gas- 
and oil-fired heaters generating up 
to 20,000,000 BTU’s per hour. 
Typical uses: cooking of alkyd 
resins, dyestuff synthesis and other 
chemical reactions, deep-fat frying 
and other food processing, drying 
ovens and molding equipment. 











ECONOMY! Unpressurized 


systems cost less to install and main- 
tain than pressurized systems. 
Forced circulation of liquid Aroclor 
requires no condensers, vaporizers, 
traps, heavy-walled jackets or com- 
plex feed mechanisms. Compact de- 
sign saves space. Heat from a single 
unit can be supplied for multiple 
uses at different temperatures. Total 
efficiency saves processing dollars. 





Fl RE SAFETY | Even a 
blowtorch won’t ignite fire-safe 
Aroclor 1248. A heating system de- 
signed with Aroclor 1248 eliminates 
the hazard of the vaporized, flam- 
mable fluid or danger of direct flame 
processing. Operating in a closed 
system vented to the atmosphere, 
these heating systems also eliminate 
the threat of “‘live” steam or chemi- 
cal vapors escaping under pressure. 


Write or use coupon for 
guide to selecting the best 
—— system for your application. -———————————————————— 








Monsanto Chemical Company 
Organic Chemicals Division 
Dept. IF-4, St. Lovis 66, Mo. 


Please send information booklet on 


Aroclor 1248 heating systems and Mi ) Nl S d fl 10 
guide to heater selection. 

















ey a a 


Name 
Company 
Address WHERE CREATIVE CHEMISTRY 
City, State WORKS WONDERS FOR YOU 
Be se ee ee SS ee eS SD SS 
Aroclor: Monsanto T.M., Reg. U.S. Pat. Off. 
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HEAT 


(OR COOL) 


WITHOUT 


COILS 





DEAN PANELCOIL is more effi- 
cient than pipe coils. Gives 
better service under corrosive 
conditions. Dean Panelcoil 
also weighs less, costs less 
and is easier. to install. Takes 
less space, too! Panelcoil is 
available in straight or curved 
sections to meet your re- 
quirements. 


Dean Panelcoil 
formed by welding 
two sheets of metal 
together, with one or 
both sheets embossed, 
to form leakproof 
integral flow channels 
for steam, refriger- 
ant, etc. 





DEAN ,, 


GAnEICONE 





Write for Data Sheet 15-60 Series 
and Price Bulletin 259. 


DEAN PRODUCTS, INC. 


1039 Dean St., Brooklyn 38, N. Y. 
pean STerling 9-5400 
Backed by 25 Yeors of Panel Coil Manufacturing 
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NEW EQUIPMENT .. . 


(Continued from p. 92) 


meter when the chart is shut 
off. 

Polyethylene protects’ the 
glass electrode from shock or 
handling. According to the man- 
ufacturer, price of $195 is low 
because of printed circuits and 


simplified design. — Analytical 
Measurements, Inc., Chatham, 
Nd; 92D 








Fire Extinguisher 


First one approved to fight 
all types of fires. 


A new portable fire extin- 
guisher promises to replace a 
variety of restricted-use units 
in fire hazard areas. Approved 
by the Underwriters’ Labora 
tories for use against the four 
standard classes of fires, the 
ABC Allclass dispenses a 
powder to extinguish flames. 

On paper, wood and com- 
bustible metal fires, the powder 
cools and insulates the flame 
source. The powder, in chang- 
ing to an insulating deposit, ab- 
sorbs heat. ABC powder also 
smothers and cools liquid fires, 
according to the manufacturer, 
and the powder is a nonconduc- 
tor for live electrical fires. 

To fight a fire, operator car- 
ries the unit upright and dis- 
charges powder. He is protected 
from flame heat by a cloud of 
powder which is nontoxic and 
non-abrasive. The unit is effec- 
tive to —40 F.—Alim Corp., 
New York, N. Y. 166A 








Temperature Probe 


Measures surface tempera- 
ture without actual contact. 


Temperatures of processing 
rollers and drums can be meas- 
ured without actual probe con- 
tact with the Gelman-Wallac ro- 
tating object thermometer 
which consists of a resistance 
sensing head and a battery-op- 
erated temperature indicator. 

Probe ‘is positioned about 
0.003 in. from the surface to be 
measured. Heat conducted from 
the surface activates the re- 
sistance element. A _ parabolic 
reflector behind the element 
automatically compensates for 
conduction losses. 

Small enough to be held in 
one hand, the temperature in- 
dicating unit runs on a flash- 
light battery and indicates tem- 
perature directly up to 450 F. 
Probe costs $59; thermometer, 
$96.—Gelman Instrument Co., 
Chelsea, Mich, 166B 





TC Extension Wire 


Combines multiple thermo- 
couple leads in one cable. 


Thermocouple wiring is made 
easier with Multi-Lead TC ex- 
tension wire. Manufacturer 
harnesses multiple pairs of TC 
lead wires into special cables 
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...the only measuring instrument that provides 
complete automation in gauging liquids and solids! 


Polyethylene cubes have been measured successfully. 


The Gilbarco Electronic Tank Gauge will indicate the 
level of most substances having a dialectric constant of 
1.5 or higher, which covers virtually every solid and 
liquid known. Readings can then be transmitted over 
any distance to a remote station equipped with read-out 
recorders or data-loggers. 


Case histories demonstrate its flexibility... 


At a major sugar refinery, a Gilbarco gauge met with 
acceptable results during a test period...assisting in the 
automation of this modern plant, a group of gauges will 
be used to measure continuous sugar level in storage silos. 
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An electric power plant has purchased a Gilbarco 
tank gauge for remote measurement of powdered soft 
coal in feed hoppers. 


M Gauging of molten sulphur is another application 
where the Gilbarco unit is being considered. 


Alcohol, asphalt, flour, wood pulp, corn and food starches 
are but a few of the endless commodities that can be 
measured. Regardless of your product, write to Gilbarco 
about your level measurement problem... 


GILBERT & BARKER MFG. COMPANY 
West Springfield, Massachusetts 
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on each exchanger 


A midwest chemical plant, running a battery of eight 29-foot oil 
cooler exchangers, found its average cost per yearly cleaning of each 
exchanger was $1100. Searching ways to cut costs, they called in 
their local Oakite man. 


Here’s what happened. The Oakite man studied the exchanger 
set-up and the type and quantity of deposits to be removed. He 
recommended the particular Oakite cleaning compound exactly 
suited to the purpose. Then—Oakite service being what it is—he 
donned coveralls and boots and stayed on the job supervising and 
testing while circulation cleaning took place ‘on the worst exchanger 
of the lot. 


This exchanger had been so fouled up that when it was removed 
from the line it made only one degree difference in temperature 
change. After a 24-hour cycle of circulation cleaning, it was put 
back in the line. Temperature change—13 degrees! The plant men 
who inspected it judged it to be 95% clean. 


Best of all, cost of cleaning an exchanger, including time and ma- 
terials, went down from $1100 to less than $300. 


Exchanger cleaning is just one of the many chemical plant main- 
tenance operations where Oakite can help to cut costs. For the full 
story, talk to your local Oakite man or write for detailed literature 
to Oakite Products, Inc., 16H Rector Street, New York 6, N. Y. 


OAKITE 





Est. 1909 a 
years’ leadership in industrial cleaning 
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NEW EQUIPMENT... 


which hold up to 48 (normal) 
or more pairs of extension 
wires. Cables are available from 
stock up to 1,000 ft., have each 
pair of wires numbered for easy 
identification. 

Insulated wire-pairs are 
wrapped with aluminum-backed 
Mylar tape before being en- 
closed in outside sheaths con- 
sisting of PVC, steel armor, or 
a combination of both. Sheaths 
make external conduit unneces- 
sary.—Pyrometer Co., of Amer- 
ica, Pendel, Pa. 166C 





% : 
Heavy-Duty Work Glove 


Made of many plies to ex- 
tend service life. 


Work gloves’ should last 
longer and protect hands better, 
says manufacturer of a new 
glove line. New glove is made 
of black moisture-proof neo- 
prene lined inside with soft 
flannel material for wearing 
comfort. 

Called Pacemaker, glove gives 
up to three times the wear of 
other coated gloves because of 
construction feature. Longer 
life is claimed because the palm 
and thumb crotch areas are re- 
inforced. Extra strength in 
these areas protects hands and 
gloves when wearer handles 
heavy rope, wire cable and 
metal sheeting. 

Neoprene coating resists oils, 
acids, bases, solvents and 
greases, does not impair hand 
flexibility or finger dexterity.— 
Pioneer Rubber Co., Willard, 
Ohio. 168A 
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Industrial Oven 


Front and back door open- 
ings make for easy loading. 


Bulky products and test items 
can conveniently be loaded into 
a new industrial oven which has 
both front and back door open- 
ings. Loading ease is also 
helped by a foot-operated door 
release. 

Good to 500 F., oven has cye- 
level controls which hold oper- 
ating temperature within +5 F. 
and prevent oven getting hotter 
than thermostat setting. A high 
velocity blower and nichrome- 
heated porcelain’ refractories 
provide even heating. The 
chamber floor will hold a 500 Ib. 
workload. — Electric Hotpack 
Co., Inc., Phila., Pa. 169A 





Y 
Temperature Controller 


True readout of tempera- 
ture over entire range. 


Series 5000 indicating tem- 
perature controller features a 
10-in. slide rule readout based 
on a stable null balance servo 
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SHEETS + RODS + TAPES 





Belmont Distributors in 132 key indus- 
trial areas throughout the United 
States can offer fast delivery of the 
TEFLON Products shown here because 
Belmont backs them with vast stocks 
of the most popular sizes ready for 
immediate shipment. 


TEFLON ENVELOPE GASKETS: 
Round—eleven popular sizes: 144 x 
1% to 8 x 11. Oval—12 x 16 x 1%. 
Variety of filler materials. 


TEFLON EXPANSION JOINTS: 
Nominal pipe sizes: 1”, 2”, 214”, 3”, 6”. 
TEFLON FLEXIBLE COUPLINGS: 
Nominal pipe sizes: 1”, 114”, 2”, 3”. 
TEFLON SHEET: 24” x 24” in thick- 
nesses 1%”, 6”, yy”, 36", yy”, 14". 36” 
x 36” and 48” x 48” in thicknesses 
6” and 14”. 

TEFLON TAPE: 12” continuous width 
in thicknesses .010”, .020”, .030”. 24” 
continuous width in thicknesses .010”, 
.015”, .030”, .060”. 


TEFLON ROD: Lengths to 6 ft. in 
nominal rod sizes %%” to 44” in 4%” 
increments; 14” to 114” in 4%” incre- 
ments; 114” to 2” in 44” increments. 
Ask your nearest Belmont Distributor 
for a complete stock list. You will find 
him in our insert in the Packing 
Section of Conover-Mast Purchasing 
Directory. 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 
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Gaulin Homogenizers 
Plus G.T.A.~_ 


- Unlock the Secretto > 


Cost Savings in Blending, 
Dispersing or Emuisifying 





Gaulin Homogenizers and Dispersers reduce ingredients down to 
their ultimate particle size . . . disperse them evenly. They make 
uniformly finer emulsions of maximum stability. Also produce fine 
uniform dispersions with exceptionally low rise in temperature. 
They give you control of particle size and viscosity . . . improve 
texture . . . stop color separation. 


*Gaulin Technical Assistance provides free technical data, experienced advice and lab- 
oratory analysis. Take advantage of G.T.A. Write for bulletins: Homogenizers H-55, 
Sub-Micron Dispersers SMD-55, Colloid Mills C-57. 


% 





GTA Bulletins Technical Assistance 











Try Particle Con- 
trol in Your Plant 
«++ Rent « Gaulin 
Leboratory Ho- 
mogenizer for Only 
$75.00 Per Month! 
This versatile machine 
reduces ingredients in 
you: product to ulti- 
mate porticle size. 
Minimum sample one 
| a 15 
; Pressures to ; : 
8000 psi. ead cuits 71 Garden Street i Everett 49, Mass. 
epplicable against 
purchase price. Write World's largest manufacturer of stainless steel reciprocating, 
for Bulletin LH-55, rotary, pressure exchange pumps; dispersers, 
mogenizers and colloid mills. 














NEW EQUIPMENT... 


system. Control is maintained 
electronically to give true proc- 
ess temperature over total in- 
strument range without limiting 
stops. 

Instrument is available with 
either time proportioning or on- 
off control, with or without an- 
ticipating section. Control sta- 
bility is + 0.5 F. for on-off 
model with anticipation, better 
with proportional model. Indi- 
cation accuracy is + 4% of 
scale range. 

Mode! has plug-in plastic en- 
capsulated circuitry. Rugged 
construction permits exposing 
the controller directly to shock, 
vibration, dust, and moisture.— 
Electronic Processes Corp., San 
Francisco, Calif. 169B 





Oxygen Mask System 


Self-contained unit is light- 
weight and compact. 


Pocketaire, new safety mask 
system, offers protection 
against breathing hazards en- 
countered in fire fighting. Unit 
uses two oxygen cylinders with 
full or _ half-face leakproof 
masks, weighs from 44 to 9 lb. 
depending on the amount of 
oxygen carried on special har- 
ness. 

Three sizes of oxygen cylin- 
ders have 5, 15, and 25 min. 
working lives. Each is used 
with a second 5 min. escape 
cylinder which supplies the op- 
erator when he is returning to 
safety after the working cylin- 
der is empty. Unit can be 
adapted to fit under fire-resist- 
ant suits or hoods. For rescue 
work and resuscitation, a medi- 
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REPUBLIC VECTOR 
CONTROLLERS 
FEATURE 2 T0 500% 
PROPORTIONAL 
BAND ADJUSTMENT 


Rockwell-Built Republic vector controllers feature 
easy proportional band adjustment from 2 to 500%, an 
adjustable reset rate from 0.1 to 50 repeats per minute 
and less than 0.05% dead band. 

This is typical of the performance of Republic’s new 
Null-Balance-Vector line of pneumatic instruments 
which includes: 


e Temperature transmitters with a 10 to 1 range 
adjustment. 


e Pressure transmitters of 0.5% accuracy, 0.1% 
sensitivity. 

e Differential pressure transmitters with a 20 
to 1 range adjustment. 


e Relays which extract square root down to 10% 
of output span. 


e Multiplying, squaring, additive, totalizing, and 
ratio relays. 


e Other instruments necessary for measuring, 
controlling, and computing variables for 
combustion and process industries. 


The span (‘‘K’’) of each Republic Null-Balance-Vector 
instrument can be easily varied by loosening the lock- 
screw and sliding the weighbeam assembly along the 
slot as shown in the schematic. Zero does not have to 
be reset and only a comparison reference is required. 

A common component, containing the “‘K’’ adjust- 
ment as illustrated, is the base around which each 
Republic Null-Balance-Vector instrument is built. This 
common “heart”? means that you have interchange- 
ability of parts—even among instruments performing 
different functions. Conversion and replacement parts 
can be pooled instead of stocking spare instruments for 
each control function. 

In addition, you benefit from siraplified operating 
and maintenance training because the same principle of 
operation is used for all instruments. All Republic 
Vector instruments are compact, lightweight and rugged. 
The Republic Engineer in your area will be glad to 
work with you on any control or measurement applica- 
tion. Or, write for information to Republic Flow Meters 
Company, Subsidiary of Rockwell Manufacturing Com- 
pany, 2240 Diversey Parkway, Chicago 47, Illinois. In 
Canada: Republic Flow Meters Canada Ltd., Toronto. 







REPUBLIC INSTRUMENTS 


AND CONTROLS 





more fine products by 


ROCKWELL 








NOTE: K INCREASES AS 
W INCREASES WHEN 


2% W=45, Kal. 
” kK” 
INPUT 4) s 
LOCKSCREW ‘4 


PiVOT “Vv” 


WEIGHBEAM 
ASSEMBLY 





NOZZLE 
BAFFLE 





(FLEXIBLE 
TUBE 





500% 








FLOATING 
PivoT 


PNEUMATIC 
AMPLIFIER cee AIR 
SUPPLY 


VOLUME 


CHAMBER 
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This is the common component around which eac 
Republic Null-Balance-Vector pneumatic instrument 
built. This component contains the "K’ adjustment. 





TYPICAL REPUBLIC 
NULL-BALANCE-VECTOR INSTRUMENTS 


VDP Differenti 
Pressure 
Transmitter 


VC Controller 






















Common Pneumatic 
Component 
The Heart of Each 
Instrument 





Get more blending in less space... 


SIX MERCHEN FEEDERS IN 120 SQUARE FEET 





Compact W&T Merchen Feeders are easy 
to install and operate in crowded areas— 
can even be ceiling-hung. Space require- 
ments are kept to the minimum without 
_Jrallicing precise control. 
W&T Merchen Scale Feeders allow more 
efficient use of existing plant space. With- 
out spending money for new space, you 
can increase production . . . regulate 
yield . . . control quality. By installing 
Pneumatic Merchen Scale Feeders, you get 
centralized control as well as recording and 
totalizing of production. 
And your product quality is insured by the 
minute-to-minute accuracy of these feeders 


. . - each formula ingredient is accurately 
fed by weight into your blend. 








Learn how you can save space and money 
with W&T Merchen Feeders. Write to 
Dept. M-43.29 






WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9. NEW. JERSEY 


WATER ISN'T CHEAP ENOUGH 10 WASTE 


‘&T controlled chlorination saves water and 
lowers treatment costs. You get maximum 
water value and use... even reuse. 








Write for details on the new V-notch chlorinators: 
address Dept.S-137.29 


WALLACE & TIERNAN INCORPORATED 








25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
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NEW EQUIPMENT... 


cal unit is available——Rock- 
wood Sprinkler Co., Worcester, 
Mass. 170A 








Plastic Drum Faueet 


Polyethylene valve empties 
55-gal. drum in 2 min. 


Called Flo-King, a polyethy- 
lene drum faucet will empty a 
55-gal. drum of average ma- 
terial in about two minutes. 
New faucet which fits standard 
2-in. drum outlet, has patented 
vertical ribs inside the spout to 
eliminate dribble. Full flow is 
obtained by half-turn of the 
handle. 

Unit comes with polyethylene 
spout closure to eliminate resi- 
dual dripping. Manufacturer 
claims that faucet will handle 
five times the pressure exerted 
in a full 55-gal. drum. Pictured 
with new 2-in. model is }j-in. 
unit previously marketed— 
Multi-Meter  Corp., Toledo, 
Ohio. 172A 


Miecron-Size Filter 


Removes two-micron parti- 
cles from liquid or gas. 


Five ditferent filter element 
materials are available for a 
new line of general purpose 
filter assemblies. These include 
woven wire cloth, sintered 
bronze, resin-impregnated cellu- 
lose sheet, washers, and rih- 
bons. Elements have pore size 
ratings from two to 100 microns. 

Operating temperature range 
for the elements is—350 to 350 
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behind Dresden power... 


aicoaed ie. <:sisaaeaaaal 


160,000 ft. of [arpenter 
stainless tubing 


e First full-scale privately financed nuclear power plant in the United 
States is the new Dresden station near Chicago. This 180,000 kw. 
electric generating plant went on stream in April and will be in full 
operation later this year. A prime requirement in equipment for 
Dresden is long-life dependability to insure continuous trouble-free 
operation. A 33-year reputation for reliable performance is the major 
reason 160,000 ft. of Carpenter Type 304 Stainless Tubing is installed 
in a secondary steam generator (shown at left) in the Dresden dual- 
cycle reactor system with an output of 297,800 Ib. steam/hr. at 500 
psi and 467°F. Uniform working properties, concentricity and wall 
gauge of the tubing were important advantages in forming, assem- 
bling and installing the U-tube bundle in the unit. 


Put the cost-saving dependability of Carpenter Stainless Tubing into 
your condensers, heat exchangers or other heat transfer equipment 
next time you re-tube existing units or build new units. Orders for 
Types 304 and 316 tubing in all popular heat exchanger sizes and 
gauges can now be shipped promptly from large mill stocks. Contact 
your nearest Carpenter office, representative or distributor for details 
and our latest Selecting and Buying Guide, Bulletin T. D. 120. The 
Carpenter Steel Company, Alloy Tube Division, Union, New Jersey. 





your master key 
to cost-savings 
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ACCURATE 
CHEMICAL 
FEEDING 


FROM .65 gph 
TO 
1624 gph 


" » SERIES 200 





AMERICAN PROPORTIONING 
PUMPS have repetitive metering 
accuracy of + 1% when operating be- 
tween 10% and 100% of capacity. 
Feed precisely metered fluids or 
slurries in all ratios, with controlled 
process variables. 


© interchangeable liquid ends 

© spherical self-aligning bearings on 
crank and crosshead 

* crossheads of hardened and ground 
steel ride on cast iron 

¢ nylon dust covers protect bearings 

* NEMA frame motors 

© heavy duty reducers 


Send for free bulletin. 


SERIES 100 

Simplex models pump up 
to 13.10 gph at maximum 
pressure of 1000 psi. 
Duplex models double 
that capacity. 


SERIES 200 
Simplex models pump up 
to 812 gph at maximum 
poque of 1000 psi. 

uplex —— double 
that capacity 


Pump aida 


#3500 PrniiMOnNT Ave, 9 PHILADELPHIA to, PENN, 


SERIES 100 














NEW EQUIPMENT... 


F. Aluminum filter housings 
allow operating pressure of 150 
psi. with burst strength of 600 
psi. Filters handle fuels, hy 
draulic fluids, air, other gases, 
and liquids. — Bendix Filter 
Div., Bendix Aviation Corp., 
Madison Heights, Mich. 172B 





Weatherproof Motor 


Open-type units have en- 
capsulated insulation. 


An open motor that exceeds 
splash-proof motor specifica- 
tions has the stator windings 
completely encapsulated in 
epoxy resin which resists wa- 
ter, oil, dust, acids and alkalis. 
The process is said to produce 
a uniform insulation coating 
which dissipates heat well while 
retaining flexibility and bond 
strength. 

Resin is applied by vacuum 
impregnation process to wound 
stator core. Core is pre-heated, 
then vacuum drawn before resin 
is introduced to coat the wind- 
ings. Pressure is applied with 
the core submerged in resin, 
then the whole unit is baked in 
a curing oven. 

Available in ratings of 1 to 
125 hp., motors of new line also 
have bearings and _ exposed 
metal surfaces protected against 
contaminating atmospheres. — 
Reliance Electric and Engineer- 
ing Co., Cleveland, Ohio. 174A 


BRIEFS 


Measuring pump moves clear 
liquid at rates from a drop to 
a pint/min. Positive-displace- 
ment motor driven pump has 
simple adjustment for meter- 
ing exact quantities. Stand- 





ard model operates on 110 or 
220 v.—Bomar Laboratories, 
Ltd., Chicago, III. 174B 


Circuit breaker, 40% smaller, 
provides short circuit protec- 
tion for electric motors. 
Available in current ratings 
up to 100 amp, breaker has 
adjustable magnetic trip 
which can be set just above 
start-up current surge to pre- 
vent unnecessary tripping.— 
L-T-E Circuit Breaker Co., 
Phila., Pa. 174C 


Polyethylene gloves are air- 
and water-tight, may be worn 
on bare hand or over other 
gloves. Five-fingered gloves 
come in one universal size, 
are thin to preserve “feel” 
of objects being handled.— 
Olympic Glove Co., Inc., New 
York, N. Y. 174D 


Reversing starters mount back- 
to-back to save panel space. 
New line is available in 
NEMA sizes 0, 1, 2, and 3 
with either melting alloy or 
bi-metallic overload relays. 
All connections made from 
the front.—Square D Co., Mil- 
waukee, Wis. 174E 


Equipment Cost Indexes .. . 


Dec. Mar. 
1959 1960 
Industry 
| eee 237.0 237.8 
Process Industries 
Cement mfg. ....... 231.1 232.4 
ee eee 239.0 240.0 
Clay products ...... 2246 225.8 
ae 225.6 226.6 
PE NEES sdoccis «0: 228.7 229.7 
Paper mfg. ........ 230.2 231.3 
Petroleum ind. ...... 233.6 234.7 
Rubber ind. ........ 236.5 237.5 


Process ind. avg... 235.4 236.3 


Related Industries 


Elec. power equip... 242.1 242.8 
Mining, milling ..... 240.4 241.5 
Refrigerating ....... 267.3 268.4 
Steam power ....... 223.9 224.9 


Compiled quarterly by Marshall and 
Stevens, Inc. of Ill., Chicago for 47 dif- 
ferent industries. See Chem. Eng., Nov. 
1947, pp. 124—6 for method of obtai 
index numbers; Feb. 23, 1959, pp. 149-50 
for annual averages since 1913. 
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We rupture our plastic pipe so yours won’t 


This explosion marks the end of the short but useful life of a piece of USS National PVC 
Pipe. We deliberately burst it during a test with pressure that would exceed the strain 
of normal service. 

The length of PVC Pipe was submerged in heated water; then more water was forced 
into the pipe until it burst. The pressure was much greater than specifications. Tests 
like this prove to us that the PVC Pipe we sell is more than strong enough for your job. 

USS National PVC Pipe is highly resistant to corrosion from acids, alkalies, salt 
solutions, alcohols and other chemicals. It’s easy to fabricate and join, has excellent 
impact resistance, and its smooth internal surface minimizes deposit build-up. USS 
National PVC Pipe is available in sizes from 1% inch to 12 inches in diameter, and 
Schedules A, 40, 80 and 120. 

For information, write to National Tube Division, United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pa. Ask for Bulletin #24. USS and National are regis !zred trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors ¢ United States Steel Export Company, New York 
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TANK 
TRAILERS? 


PROCESS 
PIPING? 


STEEL AND CONCRETE 
IN PROCESS AREAS? 














TNT 








WOO A \ 


YOUR SOLUTION IS 





@ FOR IMMERSION SERVICE @ WHERE 
HIGH TEMPERATURE, SPLASH, SPILLS, AND 
FUMES ARE SEVERE @ IN MANY DIFFER- 
ENT FORMULATIONS FOR A WIDE RANGE 
OF CORROSION PROTECTION @ ARE 
ECONOMICAL TO USE. 

PLASITE Cold Set Coatings are formulated 
from high resistant resin combinations to 
achieve highest chemical resistance pos- 
sible. 


Write 
FOR YOUR 
COPY 


Simplify your select- 
ion of protective coal- 
ings. Write today for £ 
complete bulletins. 


WISCONSIN 


protective BE) 


& 
coating 
COMPANY _ GREEN BAY, WIS, 


REPRESENTED IN PRINCIPAL INDUSTRIAL AREAS 
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Application of Plastics 


Edited by Herbert R. Simons. Reinhold Publishing Corp., New York 


Polyester Resins 


By John R. Lawrence. 251 pages......... $5.75 


Acrylic Resins 


By Milton B. Horn. 184 pages............. $4.50 


Metallizing of Plastics 
By Harold Narcus. 208 pages............. $5.50 


Three new additions have been 
made to this series* devoted to 
guidance in application of plas- 
tics. Most of the books deal semi- 
technically with the chemistry 
and application of a single plastic 
or family of plastics. Presenting 
the complex commercial field of 
plastics in small, clearly-marked 
doses, the series makes it a sim- 
ple job to find quick up-to-date 
answers to questions on most 
aspects of the industry. 

The new books tick off: poly- 
ester resins—curing mechanisms 
and manufacturing, techniques 
used in processing the resins for 
use in reinforced plastics, cast- 
ing and coating applications; and 
acrylic resins — cast products, 
molding compounds, emulsion 
and solution compounds. 

A few books in the series de- 
scribe fabrications of plastics, 
for example, the third new addi- 
tion which is on metallizing plas- 
tics. It describes the copper film 
process, the deposition of “elec- 
troless” nickel coating, a review 
of new molded conductive plas- 
tics, gas plating, the deposition 
of thick evaporated film, and 
other methods. 

Each book is authored by a 
working industrial expert in the 
particular field. Lawrence, au- 
thor of the book on polyesters, is 


*See Chem. Eng. Aug. 25, 1958, p. 
60. 
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product manager, plastics, with 
Glidden. Naturally enough, he 
includes a well-developed chapter 
on coatings, a relatively new use 
for polyester resins. Another 
chapter gives emphasis to formu- 
lating resins for special proper- 
ties such as weathering and 
flame resistance. 

Milton B. Horn, author of the 
book on acrylics, is group leader, 
acrylic research and develop- 
ment, Catalin Corp. of- America. 
He covers current and future de- 
velopments in terms of potential 
use in a great variety of prod- 
ucts.—FA 


MORE NEW BOOKS 

CORROSION DaTA SuRVEY. 1960 edi- 
tion. By G. A. Nelson. Shell De- 
velopment Co. $50. 


CHEMICAL PERIODICITY. By R. T. 
Sanderson. Reinhold. $11.75. 


ENGINEERING THERMODYNAMICS. By 
J. B. Jones & G. A. Hawkins. 
Reinhold. $8.50. 


CONCEPTS OF THERMODYNAMICS. By 
E. F. Obert. McGraw-Hill. $11. 


THE NATURAL PIGMENTS. By K. W. 
Bentley. Interscience. $5. 


MOLECULAR STRUCTURE. By J. C. D. 
Brand & J. C. Speakman. St. 
Martin’s Press. $8. 























ts the Yash! 


The ability of Nash Compressors to maintain original performance 
over long periods is no accident. Nash Compressors have but a single 
moving element, the Nash Rotor. This rotor is precision balanced for 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often 
the answer to gas handling problems difficult with ordinary equipment. 

Nash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are no 
internal wearing parts, maintenance is low. Service is assured by a 
nation-wide network of Engineering Service offices. Write for 
bulletins now. 


NAS ENGINEERING COMPANY 
312 WILSON, SO. NORWALK, CONN. 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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CHEMPRO 
SQUARE - BRAIDED 
TEFLON* PACKINGS 





Chempro Square-Braided Teflon Packings are 
tough, strong and chemically inert. They out- 
last ordinary braided packing many times 
over, holding together longer against even 
the strongest acid, alkali or organic solvent. 
Here cre four popular Chempro Square- 


Braided Teflon packings: 


STYLE No. 400 PACKING 


Constructed of pure 
Chempro tape, braided 
square without lubrica- 
tion. For highly corro- 
sive services where a 
_ lubricant is undesirable, 


STYLE Ne. 400-F PACKING 


Resilient, square-braid- 
ed packing of Chempro 
Teflon multi-filament 
yarn, without tubrica- 
tion. For pump and 
valve applications in 
highly corrosive ser- 
vices where the packing 
must “give” to a certain 
extent. 


STYLE No. 400-Fi PACKING 
Square-braided pack- 


ing of Chempro Teflon 
multi-filament yarn and 
impregnated with Teflon 
suspensoid. This dense 
packing was developed 
for gas and vapor ser- 
vices where other lubri- 
cated packings were not 
acceptable, 


STYLE No. 400-FL PACKING 


Made by square braid- 
ing Chempro Teflon 
multi-filament yarn and 
externally lubricating 
with a non-hardening 
cnd non-melting lubri- 
cant, Recommended for 
high speed applications 
and highly corrosive 
services, from freezing 
to 350° F. 


These Chempro Braided Teflon packings are 


available in all sizes in standard \; 


* incre- 


ments from 4%“ to %" square—in spool or coil 
forms. Can be cut to specific ring sizes, if 
desired. 


Write for revised Bulletin CP-552. 





*duPont trademark 





CHEMICAL & POWER 
PRODUCTS, Inc 
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Pro: Visual Presentation 
Sir: 

Thank you for the tearsheets 
on the Pritchard-LGP-30 story 
(May 16, pp. 78-80). You cer- 
tainly did a great job in putting 
both the chemical engineering 
and computer mathematics 
phases of the story in proper 
focus. It’s not easy to blend the 
technical details of two distinct 
scientific methods into a clear, 
readable story. 

Your art department deserves 
a special pat on the back for the 
excellent illustration of the 
track-sharing concept. It not 
only clarified what was being 
done but accentuated the value of 
the technique in utilizing the 
hidden computer capacity. 

AMBROSE WALSH 
Burson-Marsteller Associates 
New York, N. Y. 


Pro: Easy Filing 
Sir: 

I was just about to let my sub- 
scription expire, but the last 
issue that arrived interested me 
in one important respect. You 
had at last achieved a magazine 
bound without staples and with 
the articles so organized that the 
busy engineer thumbing through 
the magazine could easily tear 
out the articles he wished to re- 
tain in his files. 

This means I can keep the 








articles I want in my files, glance 
at the rest and get rid of it. My 
wife gets pretty annoyed over 
stacks of unfiled magazines 
around the house. 
Congratulations, and keep it 
up. 
G. E. SMALLEY 
Long Beach, Calif. 


Fine Grinding Proceis 
Sir: 

In the feature article; ‘““Hydro- 
gen’s Revolutionary Role,” in 
your Nov. 16, 1950, issue, refer- 
ence is made on p. 181 to a new 
pulverization process. Can you 
tell us where to find a descrip- 
tion of this process? 

JOHN THORNBERRY 
Kaiser Aluminum & Chemical 
Corp. 
Permanente, Calif. 


Sir: 

While developing the Texaco 
coal gasification process, a fine- 
grinding procedure was devel- 
oped which is applicable to the 
pulverization, not only of coal, 
but of many other materials, 
such as limestone, talc, sawdust, 
ores and many metals. 

This grinding process has been 
conducted on a commercial scale, 
pulverizing an impure and rela- 
tively hard tale. Particle size of 
the product, depending on the 
raw material, averages from 1 to 
10 microns. In the case of cer- 
tain materials, the particle size 
can be reduced further by addi- 
tional processing. 

In essence, the process com- 
prises coarse-grinding the mate- 
ri} to a particle size suitable for 
slurrying with a liquid, pumping 
the liquid through a heater and 
heuce through a specially de- 
signed grinding device. The 
ground material is recovered 
from the slurry medium by sepa- 
ration and classification. 

If Mr. Thornberry (or any 
other reader) is concerned with 
an operation or project that in- 
volves extremely fine pulveriza- 
tion in substantial quantities 
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Some Straight Talk 
On Steam Trap Capacity 


...or pulling away the curtain of confusion 
that surrounds steam trap capacity ratings. 


Unfortunately, for the steam trap 
buyer, the subject of steam trap capac- 
ity has become cloudy and confused 
by a landslide of claims, counter- 
claims and inconsistent “standards” 
for measurement. So let’s take a cold 
hard look at this subject so vital to 
the efficient operation of your plant. 


What Determines 
Steam Trap Capacity? 
There are three factors that deter- 
mine the capacity of a steam trap: 

1. The area of the orifice. 

2. The density of the condensate. 

3. The pressure differential across 

the trap. 

Let’s take a closer look at each of 
these: 

Area of orifice is usually specified by 
the trap manufacturer or can be cal- 
culated from the diameter. Nothing 
complicated here. 

Density of condensate depends on 
temperature. A cubic foot of cold 
water weighs 62.4 lbs. At 250° F. or 
15 psi, it weighs less than 59 lbs. 
This is important. Don’t overlook it. 
Pressure differential across the trap 
is most significant. And it is compli- 
cated by the many factors that affect 
it, such as: 

1. Pressure drop between unit 
drained and the trap when the trap 
valve is open. 

2. Distance the trap valve is 
moved from the valve seat. 

3. Back pressure on the trap with 
orifice closed; ie., return header 
pressure. 

4. Increase in back pressure pro- 
duced by condensate and flash steam 
flowing in the discharge line. This 
in turn is affected by the diameter 
and length of the discharge line, plus 
friction caused by valves and fittings. 


Orifice Capacity 
Vs. Steam Trap Capacity 


Figure 1 shows a 4” diameter sharp- 
edged orifice at the end of a pipe 
filled with cold water at 15 lbs. pres- 
sure. The capacity of this orifice, 
using a .61 coefficient of flow would 
be 8,800 Ibs. per hr. Now, would this 
14” orifice if used in a %4” steam trap 
installed as shown in Figure 2 pro- 
vide the trap with a continuous dis- 
charge capacity of 8,800 lbs. of hot 
condensate per hour? The answer is 
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Fig. 2—Determination of the 
hot condensate capacity of a > 
steam trap, 






















Fig. 1—Determination of the cold water 
capacity of a sharp-edged orifice. 
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“no”. And here are some of the rea- 
sons why: 

Density of condensate. As pointed 
out above, cold water weighs 62.4 
Ibs. per cu. ft. At 15 lbs. pressure 
and 250° F. water weighs less than 
59 Ibs. per cu. ft. This difference in 
density alone reduces the lbs. per 
hour capacity of the orifice by over 
5%. 

Pressure differential across the trap. 
With the trap valve closed we have a 
static pressure differential of 15 psi. 
The trap valve must be able to open 
against this pressure. However, this 
is not the pressure differential that 
will determine the capacity of the 
trap valve. 

The 34” discharge line will be full 
of a mixture of flash steam and con- 
densate. To keep this mixture flow- 
ing from the trap outlet to the return 
line requires a pressure differential. 
In actual capacity tests run as shown 
in Figure 2 Gage B at the trap outlet 
registered 11 lbs. back pressure. 
Thus the true pressure differential 
across the trap was about 4 lbs. Un- 
der these conditions the measured 
capacity of the trap was 4,340 lbs /hr. 
or just about half of the capacity of 
the 4%” orifice for cold water. 


How Armstrong 
Determines Capacity Ratings 
Armstrong trap capacity ratings are 
based on hundreds of tests under 
actual operating conditions. In these 
tests, the condensate used was at the 
steam temperature corresponding to 
the test pressure. Thus, the capac- 
ities determined take into account 
the pressure drop that occurs when 
the trap orifice opens and the chok- 
ing effect and back pressure of the 
flash steam. Actual installation hook- 


ups were used so that pipe friction 
in both inlet and discharge lines as 
well was reflected in the results. 
Let’s go back to the ex="»sle cited 
above and in Figure 2. ihe trap 
referred to is an Armstrong No. 213. 
While it did test out at 4,340 lbs. per 
hour for a static pressure differential 
of 15 psi, it is rated in the catalog at 
only 3900 Ibs. per hour for this pres- 
sure—just to be on the safe side. 
For the trap buyer, this means that 
Armstrong Steam Trap capacities 
are based on handling condensate at 
steam temperature for the stated 
static steam pressure differential 
under actual working conditions. 
Capacity ratings which don’t take 
into account all of the variables will 
be misleading and may lead to the 
selection of undersized traps. So 
whenever you specify or buy traps 
be sure that the capacity ratings you 
work from are realistic. One way to 
be sure is to select Armstrong Traps 
with guaranteed capacity ratings. 


© -&..& 


Additional information on trap ca- 
pacity ratings, plus data on how to 
correctly size, install and maintain 
steam traps for any pressure, any 
temperature and any load, are pre- 
sented in the 48-page Armstrong 
Steam Trap Book. Ask your local 
Armstrong Representative for a copy 
or write: 


Armstrong Machine Works 
$582 Maple Street 
Three Rivers, Michigan 
@® armstronc 
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Deep cut-teeth provide se- Speciat siotted washer ond 


Fl ad snubs against ob- cure grip. Curved sections chamfered nut provide lock- 
je id grips where round- have large, deep-broached washer action — will not 
€ i@ pliers would fail. teeth to grip pipe, etc. work loose, 








Special hardening and pre- 
cisely machined joints keep 
needle-nose jaws in line. 


Stor chamfer holds rivet from 
turning — holds jaws in 
alignment. 


Overlap shear action cuts 
better — saves edge... 
provides non-slip action. 


Tips for Measuring the 
Real Work Ability of Pliers 


Check the photos above. Shown here are features you have a 
right to expect in a plier or cutter — features you get when you 
buy SNAP-ON.” In addition, SNAP-ON gives you — 


Through hardening for extra toughness. 

Broached stud-positioning hole for true bearing surface and 
snug, easy-working joint. 

Drilled and reamed rivet holes on needle-nose for easy use. 
Broached and ground joint surfaces for smooth operation, 
snug fit. 

Engineered handle design for correct leverage. 


Over 60 models and sizes to let you choose the best one for 
your production or maintenance job. 


Your Snap-on Sales Engineer can give you more information on 
the complete plier line. There’s a SNAP-ON Branch Office in 
every major U.S. industrial center. 

Or write for catalog listing the complete series, plus full range 
of wrenches and hand tools. 





1968 — 
needie-nose plier 


SNAP-ON TOOLS 


oS: oO Ff Oo. RFR AT 
8106-F 28th Avenue e 











gripper cutter 


tog Wisconsin 





PRO & CON... 


(i.e., 100 or more tons/day), I 
suggest he write us, giving such 
information with respect to the 
material as would be necessary 
for us to advise him whether or 
not our process is applicable to 
his grinding problem. Such in- 
formation would comprise the 
nature, including composition 
and size distribution, of the ma- 
terial to be ground, its hardness, 
its chemical composition, particle 
size and size distribution de- 
sired, etc. 

Upon receipt of such informa- 
tion, we would be glad to com- 
ment with respect to the applica- 
bility of our process, together 
with the probable approximate 
cost of an installation and an es- 
timate of operating require- 
ments. 

WYNKOOP KIERSTED, JR. 
Texaco Development Corp. 
New York, N. Y. 


Pro: Unionized Thought 
Sir: 

Mr. Tsang, in your May 16 
issue (p. 216), suggests that 
unions of engineers and scien- 
tists have little real power, since 
they could not carry out an effec- 
tive strike. 

But strikes are not the only 
answer. It certainly seems that 
the only way to fight some un- 
reasonable management prac- 
tices is to present a “unionized 
thought.” 

For instance, my present em- 
ployer has the darndest policy of 
having you sign a contract that 
for a period of three years fol- 
lowing termination of your em- 
ployment, you should not use 
your experience gained while 
employed. My employer goes as 
far as telling your new employer 
after you quit or get fired— 
about that undemocratic con- 
tract. (Russia has similar pro- 
cedures: you can’t quit unless 
your boss agrees. ) 

Let’s stop kidding ourselves. 
Management won’t pay attention 
unless we all speak up. And since 
we’re doing so little through 
ACS and AIChE, professional 
unions will eventually become the 
only answer. 

Please withhold my name. 

RESEARCH ENGINEER 
Texas City, Tex. 
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CONDOR RUBBER PIPE used for 


Largest Under-Water Waste Disposal System 


A large chemical plant has installed 1864 feet of 12’’ diameter Condor Flexible 
Rubber Pipe in the lower Delaware River to discharge process wastes from 
shore to the river channel. Condor Rubber Pipe provided flexibility to permit 
bolting 50’ lengths together on the deck of the dredge and laying them into a 
trench in the river bottom. This was easier than bolting or welding a metal 
pipe-line under water ...and the rubber pipe will last longer than metal 
against salt water corrosion outside; nitric and sulfuric acid wastes inside. 

Condor Flexible Rubber Pipe outlasts steel 3 to 10 times. It is made in 
types to withstand pressures up to 250 psi. Installation is easy, economical— 
and there’s no danger of leaky joints at pipe bends. New Hydro-Lok built-on 
flanges offer full sealing surface plus advantage of sure alignment and easy 
rotation of pipe to equalize wear—without removing flange bolts. 

Let an R/M representative give you details on Condor Flexible Rubber 
Pipe ...or write today for Bulletin 7152. 








R/M RUBBER EXPANSION JOINTS 

-@ Overcome Pipe Expansion 
Stress 

e@ Avoid Piping Misalignment 

@ Resist Abrasion and 
Corrosion 


e@ Offer Maximum Resistance 
to Shock 


@ Require No Gaskets 





@ Steel Pressure Ring molded into Hydro-Lok Flange Hydro-Lok Fianges may be used with 
@ Thick, corrosive resistant tube equal ease to couple rubber pipe to 
© Multiple plies of h dock iron pipe with standard flanges (top) 

paren eens Disa awn or existing sections of rubber pipe 
@ Reinforcing spiral of steel spring wire using other flanges, 


@ Tough durable cover 











Rm 10086 


ENGINEERED 

RUBBER 

RAYBESTOS-MANHATTAN, INC. PRODUCTS 
MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY ..« MORE USE 
PER DOLLAR 
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du Verre Stacks 
& Ductwork Destined for a 
Leading Chemical Company 





WHERE OTHER MATERIALS FAIL, duVerre 
ASSURES LASTING PROTECTION FROM 


ofe)-)-Yol-j1e) 


du Verre recognizes that many 
materials play an important part 
in corrosion control. However, du 
Verre’s reputation is built on the 
effective, lasting performance of 
its construction under corrosive 
conditions where other materials 
have failed. 


Our files contain case histories 
of leading American firms which 
have switched to du Verre con- 
struction. In many cases nickel, 
stainless steel, rubber and other 
materials have been destroyed in 
a matter of months by corrosive 
action. In these same installations, 
du Verre construction is providing 
effective, lasting corrosion control 
after long periods of service. 





BOX 


du Verre fabricates process 
equipment such as ducts, stacks, 
hoods, tanks, covers of Resin 
Bonded Fiberglass. The prime 
advantage of du Verre over other 
materials is homogeneous con- 
struction. Unlike coatings and 
linings, du Verre gives complete 
corrosion control through and 
through—both inside and out— 
even under severe conditions of 
erosion. du Verre construction is 
also light in weight. This mini- 
mizes shipping and erection costs. 


Whatever your corrosion prob- 
lem, chances are du Verre can 
solve it. We are equipped for spe- 
cial fabrication to suit your process 
requirements exactly. Write today 
for Bulletin No. 101 for complete 
facts. 


du Verre... First in Quality for 
Complete Corrosion Control 
with Reinforced Plastics. 


37-A ¢ ARCADE, NEW YORK 














TIMELY 
HELPFUL 
FREE... 


Timely, helpful, free. That's 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard. 


Here’s what's available: 
More information on any ad- 
vertised products or service; 
Latest technical literature (p. 
186); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
82-92). 


As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 


facturers. It’s a mighty handy — 


way to keep up-to-date with 
what's new in processes and 
products. 


And why not take advan- 
tage of our offer of a free 
reprint for your files. Just 
put a check mark in the free 
reprint box on the card. 


Chemical 


Engineering 


Reader 
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Please send me my copy of Bulletin No. 101. 

| 

Namie | 
Company STARTS 
Address RIGHT 
eer a. j HERE 
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Engineered to give you years 
of vibration-free, superior 
ope ration, Stokes Series H 
Microvac pumps are the 
most,advanced in their class. 
x< eptionally compact, Stokes 
spumps take up 50°; less floor 
Bice than conventional 
vacuum pumps 
Learn’ all the reasons why 
Stokes offers you more pump 
performance per reteyie ° 
nply write: Vacuum Equi] 
ent Division, F. J. STOKES 
rABOR 


CORPORATION 5500 
ROAD, PHILA. 20, PA 


STOKES 
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Chemicals 


Amy! Alcohol...... consists of approxi- 
mately 60% pentanol-1, 35% 2- 
methyl butanol-1 and 5% 3-methyl 
butanol-1. Available in tank cars or 
trucks. Bulletin F-8517C. 
139a *Union Carbide Chemicals Co. 


Blowing Agent...... Booklet details 
manufacturers claim of advantages 
in using “Genetron” halogenated 
hydro-carbons as blowing agents 
for rigid urethane foams. i 
186A General Chemical Div. 


Catalysts...... Facilities for producing 
carload quantities of performed 
catalysts to fit special process re- 

uirements. Booklet, ‘“Harshaw 
atalysts” is offered. 
87 *The Harshaw Chemical Co. 


Caustic Potash...... available in 6 
forms. New technical Bulletin 15 
is crammed with facts, tables, dia- 
grams for applying caustic potash. 
Send for your copy. ; 
83 Allied Chem., Solvay Process Div. 


Chemicals. ..... Sections on acrylamide, 
intermediates, fibers, plastics, poly- 
mers, surface coatings, and physical 
studies are included in 20 pages of 
notebook sheets. : 
186B American Cyanamid Co. 


Chemicals...... Methyl] Glucoside, Poly- 
oses, Zein, Glucuronolactone, Ino- 
sitol, Phytic Acid, Sodium Phytate, 
and dextrose derivatives, all prod- 
ucts of corn, are briefly described. 
186C Corn Products Division 


Chemicals...... The 1959 Physical 
Properties of Synthetic Organic 
Chemicals . a comprehensive 
description of properties & applica- 
tions of over 400 chemicals. 
132b *Union Carbide Chem. Co. 


Coagulant Aids...... described in new 
bulletin, are used in municipal & 
industrial water systems, waste 
waters, cold & hot process soften- 
ing, oil field waterflooding, etc. 

93-94j *U.S. Industrial Chemicals Co. 


Cryogenic Gases...... Available both as 
a chart and a wallet-sized card, the 
data supplied includes boiling, crit- 
ical, and triple points, specific 
heats, and densities. 

Air Products, Inc. 


Diatomaceous Silica...... Applications 
to the portion of the paper industry 
dealing with groundwood, sulphite, 
and soda pulp papers, and various 
molded papers is covered. 
187B Great Lakes Carbon Corp. 


Diatomite...... Each grade of Celite 
diatomite has its own distinctive 
particle size distribution. Assistance 
with specific filtration or mineral 
problems is available. 
163 *Johns-Manville 


Dispersants & Inhibitors...... have 
been developed to prevent forma- 
tion of sludge in fuel oils. Dis- 
persants are dialkyl dimethyl 
ammonium chlorides. No. 1607. 

93-941 *U.S. Industrial Chemicals Co. 


Dodecenyl Succinic Anhydride...... 
Tech. bulletin outlines physical and 
chem. properties plus suggested 
uses for material that contributes 
unusual properties to epoxy resin. 

National Aniline Div. 


Dyes...... Separate chapters in this 86- 
page book are devoted to each of 
the most important man-made tex- 
tile fibers presently available com- 
mercially and their blends. 
187D Dyestuff and Chemical Div. 


Etching Solution...... now on market 
makes fluorocarbon polymers bond- 
able to other materials. Material is 
activated form of sodium in solvent. 


No. 1601. 
93-94f *U.S. Industrial Chemicals Co. 


Ethyl Alcohol...... New 132-page book 
contains information on pure Ethyl 
Alcohol & Denatured Alcohol 
Formulations. Illustrated book in- 
cludes graphs, tables, etc. 

93-94a *U.S. Industrial Chemicals Co. 


Extruded Plastic...... A 72-page book 
has a complete discussion of 
extruding including the new prac- 
tice of imbedding metal strips in 
the extrusion. A sample is enclosed. 
187E Anchor Plastics Co. 
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literature. 
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Seal 


CONSOLIDATED SAFETY RELIEF VALVE’S Sealing Bellows 


protects against damage from contaminants, corrosion, or 


Balanced Bellows Type Consolidated Safety 
Relief Valves have a durable, two-ply stain- 
less steel Sealing Bellows that isolates and 
protects working parts from destructive ele- 
ments in the lading fluid. 


The bellows is balanced with the seating sur- 
face. Even with superimposed back pressure 
in the relieving system, valve performance is 
consistently stable and dependable. The bel- 
lows does not affect the high capacity of the 
valve, nor does it require change in set pres- 
sure. Even the blowdown adjustments are 
limited. 


Additionally, Consolidated Safety Relief 
Valves now offer a no-leak tightness main- 





Consolidated Safety 
Relief Valves are 
available in both 
Balanced Bellows and 
Standard designs. 
The Standard type has 
an eductor tube that 
effectively removes 
bonnet pressure. 


tained by a resilient “O”’ Ring Seat Seal re- 
tained in the valve disc. This Seal assures 
tightness at operating pressures far closer to 
set pressure than with metal-to-metal seats 
alone, yet does not carry the seat load imposed 
by the spring. The Seal also takes piping 
strains much better than all-metal seating. 


The Sealing Bellows and “O” Ring Seat Seal 
are typical of the extra quality built into Con- 
solidated Safety Relief Valves to assure 
absolute protection for personnel and plant. 
These fine features plus flat seating and 
single ring construction also eliminate many 
maintenance problems and costs. Write for 
Catalog 1900 and Bulletin 1940. 


ice CONSOLIDATED SAFETY RELIEF VALVES 


A product of 


> 
= 
|o 
|o 
rd 
mn 
)z 
a 


MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Valve Division * Tulsa, Oklahoma 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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- control with Auto-Stop 
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to creep up to gauge mark. 
Let the meter do it! 


NEPTUNE METERS 
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STOP 
MANPOWER | 


aati | STOP [ 
sackets cebec | GIVING AWAY INGREDI- 
[ 

} 








Meters do the | ENTS by over-measure- 
ment just to be sure. 
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STOP GUESSING COSTS. | 


With meters you always 








know. | 
| 
bess 
0 aid trie ata fiat 
i, '° 
SHIPPING LOSSES 


Meter - printed | STOP CONTAMINATION 
tickets give , of liquids...use Neptune 
proof of honest | Stainless meters. 
delivery from 

your plant. | 


NEPTUNE DOES ALL THESE THINGS FOR YOU: 


© Cuts off flow at preset quantity 

¢ “Memorizes” formulas of repeated batches 

¢ Prints batch tickets showing amount delivered 
¢ Controls pumps electrically 


¢ Measures over 150 liquids...water, oils, 
syrups, brines, soaps, chemicals, etc. 


GET THE FACTS 
4 Ask for helpful 
} Meter Data 
_ Bulletin 68XX 
See Neptune Data 
Pages in Chemical 
Engineering Catalog. 





& 
















Branches in 
ATLANTA *® BOSTON 
CHICAGO ® DALLAS © DENVER 
LONG ISLAND CITY 
LOS ANGELES © LOUISVILLE 
PORTLAND, ORE. 
NO. KANSAS CITY, MO. 
PHILADELPHIA (Bala Cynwyd} 
SAN FRANCISCO (Millbrae) 
Canada Neptune Meters, Ltd., 
TORONTO 14, ONTARIO 


NEPTUNE METER COMPANY 
LIQUID METER DIVISION 
47-25 34th St., Long Island City 1,N.Y. 
















LITERATURE .. . 


Fatty Acids...... A brief history of 
aliphatic chemistry is presented as 
an introduction to a 24-page book- 
let describing present fatty acid 
products and their new uses. 

188A Armour Industrial Chemical Co. 


Gasoline Additive...... Paradyne 41 
technical service bulletin & infor- 
mation about improving your prod- 
uct’s performance with a Prescrip- 
tion-Balanced Paramins Package. 
12-13 *Enjay Chemical Co. 


Handling. of Chemicals...... Health 
factors in safe handling of chem- 
icals is subject of first in series of 
pamphlets on safety, to be sold at 
nominal cost by MCA. No. 1602. 

93-94g *U.S. Industrial Chemicals Co. 


Heat Transfer Oil...... Claims made 
for Sun 21 heat-transfer oil in this 
bulletin include high thermal 
efficiency, high thermal stability, 
easy circulation and long life. 
188B Sun Oil Co. 


High Alloy Castings...... Booklet lists 
46 technical papers, articles, re- 
prints and data sheets available on 
stainless and heat resistant cast- 


ings. 
188C Alloy Casting Institute. 
High Purity Gases...... A general sur- 


vey of the rare gases, radioactive 
gases, properties and uses of the 
rare gases, and nuclear applications 
of radioactive gases is given. 

Linde Co. 


High Temperature Coatings...... A 
new bulletin describing high-tem- 
perature coatings for maintenance 
painting and finishing includes 
silicone and ceramic coatings. 

88E Dampney Company 


Isocyanates ...... Booklet describes 
proper handling and storage re- 
quirements. Explains best methods 
of unloading and recommends 
temperature and moisture control. 
188 National Aniline Div. 


Microporous Polyethylene Films...... A 
technique has been developed for 
producing extremely fine, uniform, 
interconnecting pores in polyethy- 


lene films. 
93-94d *U.S. Industrial Chemicals Co. 


Molecular Sieves...... are always uni- 
form, with high capacity, high 
strength, and high bulk density. 
Available in regular & special 
grades to meet specifications. Facts. 
89 *Linde Co., Div. of Union Carbide 


Olefin Plants...... Information about 
Kelloge’s 2-billion-pound back- 
ground in engineering and/or 


building ethylene plants, contained 
in “Olefin Plants” Kelloggram. 
37 *The M. W. Kellogg Co. 


Polyethylene..... ‘in powder form is a 
new development for’ coating 
metals, textiles, paper, glass, etc. 
Described in a technical data bul- 
letin now available. No. 1600 

93-94e *U. S. Industrial Chemicals Co. 


Polyethylene Extrusion...... A high- 
light of the recent American Chem- 
ical Society meeting in Cleveland 
was this paper on current develop- 
ments by Mr. F. R. Tittman. 
188G Union Carbide Plastics Co. 


Proteins...... 40-page booklet describes 
humerous uses for both alcohol- 
soluble protein and mild aqueous 
alkali dispersible protein. Present 
and projected uses given. 
188H Corn Products Div. 


*From advertisement, this issue 
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LITERATURE .. . 


Resins...... Designed as a protective 
surfacing for wood at roducts, diallyl 
—— resin is discussed in rela- 

ion to its papers, core materials, 
and release agents. 

189A Dapon Department, FMC Corp. 


Resins...... A new fluorine-containing 
thermoplastic resin, called RC-2525 
is announced in this 16- -page color 
aden covering structure, 

and performance. 


eer, 
Pennsalt Chemicals Corp. 


Sodium Aluminates...... This 12-page 
booklet outlines uses in the chem- 
ical processing, cement, detergent, 
glass, paint, p armaceutical, paper, 
rubber and textile industries. 

Nalco Chemical Co. 


Sodium Dispersions...... Many types of 
sodium dispersions are now being 
sold commercially by several com- 
panies. These firms are familiar 

with rt techniques involved. 

93- 94b *U. S. Industrial Chemicals Co. 


Sulfuric Acid...... Information offered 
on service & facilities for sulfuric 
acid users with problems of han- 
dling & disposal of large quantities 
of sulfuric waste materials. 

59 *Allied Chem., Gen. Chem. Div. 


Titanium...... A “titanium facts” 
folder lists the types of titanium 
and alloys with their commercial 
and military code numbers, metal- 
lurgical properties and other data. 
89D Nooter Corp. 


Urethane Foam...... Technique for 
producing flame-resistant urethane 
foam described in booklet. Prop- 
erty particularly useful in aircraft 
and transportation seating. 

Mobay Chemical Co. 


Wetting Agents...... Booklet describes 
surfactants in several chemical 
classes; some developed only for 
wetting ability, others with auxil- 


iary properties. 
189F Nopco Chemical Co. 


Zinc Oxide...... The advantages of a 
zinc oxide additive to paints is 
strikingly illustrated by means of 
color photograph inserts in this 
water emulsion t klet. 

189G e Eagle-Picher Co. 


Zirconium Oxides....... Brochure lists 
materials and describes processes 
used in manufacturing high-tem- 
perature refractories. Plant facili- 
ties are illustrated. 
189H Zirconium Corp. of Amer. 


Construction Materials 


Alloys...... Information about the 
properties and corrosion resistance 
of Hastelloy alloy F, contained in a 
12-page booklet which is available 


on request. 
147 *Haynes Stellite Co. 


Aluminum Electrical Rigid Conduit 
eeleewe needs no protective coating, 
because it forms its own—an oxide 
film that repairs itself when dam- 
aged. Full details. 

10-11 *Rome Cable Div. of Alcoa 


Coating...... The Kanigen process for 
cbantoal nickel alloy plating pro- 
duces a uniform thickness of coat- 
ing, regardless of the contours of a 
part. Bulletin 258. 

81 *Gen. American Transportation 


*From advertisement, this issue 
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HEAT TRANSFER 


cooling-drying ON THE RUN! 


Carrier Processing Conveyors combine conveying and processing to save 


space. ..reduce costs.. 


-increase capacity. 


. protect products. 


The conveyor shown above dries, screens and conveys carbonaceous 
particles at the rate of over 2 t.p.h. Moisture is reduced from 14% to 12% 
using 350° F. air in just the first 30 feet. Material is conveyed a total of 


80 feet. 


HERE’S WHAT CARRIER “CUSTOM ENGINEERED” 
CONVEYORS CAN DO FOR YOU 


SAVE SPACE...require less headroom 
-..can elevate material as well as 
straight-line convey. Simple accesso- 
ries make possible additional opera- 
tions such as screening... lump break- 
ing...sampling. 


REDUCE CoOsTS...double-duty Carrier 
Conveyors eliminate need for multiple 
units. Operating and maintenance 
costs are far lower than for other types 
of process equipment. 


INCREASE CAPACITY...size for size... 
job for job. Carrier Conveyors assure 
maximum capacity and greater return 
on your investment. 


PROTECT PRODUCTS... gentle Natural 
Frequency conveying action protects 
fragile crystals or pellets. There is no 
product breakdown...no segregation. 
Simple, easy-to-clean troughs keep 
food and pharmaceuticals contamina- 
tion-free. 


Carrier laboratories will provide test data on your materials. Write Carrier Conveyor 
Division, CHAIN Belt Company, 214 North Jackson Street, Louisville 2, Kentucky. 


CARRIER a een 





CONVEY e@ FEED 
DEWATER @ SCREEN 
a lyse commas EQUIPMENT COOL e DRY 
SCALP @ COAT 
CHAI NJ BELT COMPANY DISTRIBUTE @ ELEVATE 
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Now you can consolidate contracts . . . concentrate 
responsibility for corrosion-proofing service .. . 
save time and money! Ceilcote’s “Complete Pack- 
age” gives you the benefit of Ceilcote’s extensive 
facilities plus 33 years of experience in develop- 
ing, producing and installing corrosion resistant 
facilities. Working under contract, experienced 
Ceilcote’ ‘engineers and competent installation 
crews handle all your problems and guarantee 
job satisfaction! Typical successful installations 
include flooring, tank linings, foundations, pits, 
piers, waste disposal systems as well as all types 
of Duracor reinforced plastic process equipment 
and ventilations systems. Write for complete in- 
formation or call your nearest Ceilcote Sales 
Representative. 


ALABAMA: BIRMINGHAM LY. 2-7201. CALIFORNIA: OAKLAND 
TE. 2-0103, SANTA ANA P.O. BOX 625. COLORADO: DENVER 
GL. 5-3651. WASHINGTON, D.C. OL. 6-4321. FLORIDA: CORAL 
GABLES MO. 5-1965. ILLINOIS: CHICAGO AN. 3-1881. INDIANA: 
EVANSVILLE HA. 3-3597. MASSACHUSETTS: SPRINGFIELD 
RE. 6-5203. MICHIGAN: DETROIT LA. 6-4800. MISSOURI: KANSAS 
CITY Mi. 9-1312. NEW JERSEY: PRINCETON WA. 1-6969. NEW 
YORK: NEW YORK CO. 7-0276, ROCHESTER GR. 3-5918. OHIO: 
CINCINNATI EL. 1-5765, CLEVELAND ER. 1-4558. PENNSYLVANIA: 
PHILADELPHIA KI. 5-0720, PITTSBURGH AT. 1-8500. TENNESSEE: 
KNOXVILLE 2-5770. TEXAS: HOUSTON JA. 2-1606. WASHINGTON: 
SEATTLE SU. 3-9200. 

CANADA: OTTAWA CE. 3-7785. 


THE 
CEILCOTE COMPANY 
INC. 
Cleveland, Ohio 


4836 Ridge Road e 





Coating...... Plasite is the solution for 
immersion service, where high tem- 
perature, splash, spills, and fumes 
are severe, & in many formulations 
for corrosion protection. Bul. 

176 *Wisconsin Protective Coating Co. 


Condor Flexible Rubber Pipe...... is 
made in types to withstand pres- 
sures up to 250 psi. No danger of 
leaky joints at pipe bends. Details 
in Bulletin 7152. 

181 *Raybestos-Manhattan, Inc. 


Fabricating...... Whatever your plate 
needs the staff & facilities to take 
care of them is available. Booklet 
describes plate fabricating & con- 
struction services. 

6-7 *Amer. Bridge Div., U. S. Steel 


Insulation...... Bulletin describes com- 
panies complete line of adhesives, 
coatings and weatherproofing for 
the commercial and industrial in- 


sulation field. A 
Insul-Coustic Corp. 


Insulation...... U200 new low tempera- 
ture insulation handles jobs in 
—300 F. to +220 F. range. Com- 
plete engineering specifications & 
other details in Bul. U200-1. 

31 *Union Asbestos & Rubber Co. 


Linings...... Permobond linings can be 
applied to existing as well as new 
equipment. Authorized Permobond 
Service is available. Information on 


request. 
151 *United States Rubber 


Packings...... Chempro Braided Teflon 
packings available in all sizes in 
standard 1/16” increments from 
1%” to %” square in spool or coil 
forms. Rev. Bul. CP-552. 

178 *Chemical & Power Products 


Plastic ...... Ryertex - Omicron PVC 
offers outstanding resistance to 281 
corrosive solutions & gases. It is 
immune to weather, rotting & 
aging. PVC Bulletin 80-3. 

104 *Joseph T. Ryerson & Son, Inc. 


Platinum Metals...... in all shapes and 
forms . . . sheet, strip, foil, wire, 
tubing, gauze, salts and chemicals. 
Clads & composites also available 
in many forms. Bulletin P-6. 

73 *J. Bishop & Co. 


Silicone Rubber...... Booklet describes 
applications of room temperature 
vulcanizing liquid silicone rubber 
family and highlights outstanding 


properties. 
190B General Electric Co. 


Stainless Ee Structure and 
= changes in steel alloys at 
igh temperatures are explained 
and the applications of the sigma 
are discussed in 8 pages. 
190C Electric Steel Foundry Co. 


Stainless Steel...... promises long life 
and low maintenance. Offers out- 
standing corrosion resistance & is 
easy to clean. Information about 
Stainless Steel cyclones offered. 
14-15 *U. S. Steel 


Tank Linings...... Gar-Line Penton 
Tank Linings offer high tempera- 
ture protection against corrosion. 
Data on Penton & information on 
Tefion Anti-Stick. 

211 *Garlock Inc. 


Thermal Insulation. ..... The “economic 
thickness” approach to specifica- 
tion of nsulafion is used in relation 
to other considerations in a 16-page 
full-color booklet. 

190D National Insulation Mfrs. Assn. 


* From Advertisement, this issue 
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Wire Cloth...... from any metal or 
alloy including titanium. In nine 
basic weaves, from finest to coarsest 
mesh. Fill your most diversified 
bulk wire cloth needs. Catalog. 
44 *The Cambridge Wire Cloth Co. 


Zine Dust...... is now being used as a 
reducing agent, precipitating agent, 
purifier, catalyst, polymerizing 
agent, & in rust-resistant paints, 
bleaches, etc. Information. i 
50 *American Smelting & Refining 


Electrical & Mechanical 


Motors, AC...... This motor selector 
also contains listings of horizontal- 
shaft and right-angle gearmotors, 
coupled-unit speed reducers, gen- 
erators and bench grinders. 
191A Howell Electric Motors Co. 


Motor Control Centers...... Bulletin 
SM-244 gives detailed information 
on all the “plus” advantages you 
get when you specify these motor 
control centers. 
15 *Square D Company 


Motor-Starter Combinations...... poly- 
phase open-type, totally-enclosed, 
or explosion-proof motors and mag- 
netic increment starters. Bulletins 
MU-128 and MU-195. 

199 *Wagner Electric Corp. 


Motors...... Varidrive Motors are 
available in ratings: % to 75 H.P. 
One compact, self-contained unit. 
Color-brochure is offered. Bulletin 


No. 1797. 
213 *U. S. Electrical Motors, Inc. 
Motors, AC...... In addition to a motor 


selection section, information on 
special mountings and other modi- 
fications is included in this com- 
plete 56-page listing of motors. 

191B Sterling Electric Motors, Inc. 


Thermocouple Wires....... tremendous 
variety available. Dependable qual- 
ity control assured. See full line by 
requesting Wire Bulletin 32WS-4 
which is now available. 

T208 *Thermo Electric Co., Inc. 


Turbines...... with a totally enclosed 
governor .. . totally enclosed, inde- 
pendently operated safety trip... 
easily replaceable packing & bear- 
ings, etc. Further facts Cat. 200. 
143 *Coppus Engineering Corp. 


Handling & Packaging 


Feeders...... Merchen Feeders are easy 
to install and operate in crowded 
areas ...can even be ceiling-hung. 


Details on Merchen Feeders and 
new V-notch chlorinators offered. 
172 “Wallace & Tiernan Inc. 


Flexible Packaging. ...The Compak line 
of packaging machines shows its 
versatility in type of feed and pack- 
aging material in this full-color 
8-page booklet. 
191C Hayssen Manufacturing Co. 


Gas Supply Trailers...... with mani- 
fold & controls for your gas & 
handling requirements. Cylinders, 
safety Devices, Controls, etc., in 
accordance with ICC requirements. 
T210 *Independent Engineering Co. 


* From Advertisement, this issue 
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For severe 
corrosive 
conditions 
specify 


ALUMINUM 
GATE 
VALVES 


a 
D rl il Unique revolving disc feature assures maximum 
y a | g life under the most exacting service conditions. 
Friction between wedges is reduced to a mini- 
mum. Horizorital and vertical equalization of 


wedging pressure is assured. 





Handling corrosive chem‘:ais such as hydrogen peroxide, 
ammonium nitrate, acetic acid, concentrated nitric acid? 
Darling Aluminum ‘sate Vaives give you longer life, cut 
maintenance costs, uncer these and other severe service 
conditions. Here’s why: 

Darling metallurgical engineers f-ave thor- 
oughly tested and standardized on che most 
highly corrosion-resistant alumisium alloys 
in use today. 

Accurate casting control and precision 
assembly reduces friction and wear, provides 
maximum ease of operation. 

Darling Double Disc Parallel Seat principle 
assures freedom from leakage, trouble and 
downtime. 

Darling aluminum alloy valves are 
available in sizes from 2” through 24”. 
Write us about your requirements and 
service conditions, 


DARLING 
aun as ~=— DARLING VALVE & MANUFACTURING CO. 


- - 
iP Williamsport 3. Pa. 


) Manufacture: in Canada by 
YALVES 





Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
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LITERATURE .. . Ll 


Materials Handling ...... “Payloader 
units are available up to 12,000 
operating capacity. Literature _en- 
titled, “Industrial Materials Han- 
dling the Payloader Way” available. E 
47 *The Frank G. Hough Company 


Plastic Bags...... In a space 10 ft. by 
20 ft. by 30 ft. a bag plant makes 
finished, printed bags from resin 
granules, described in a 4 page, full- 


color folder. 
92A F. J. Stokes Corp. 


Proportioning System...... Select-O- 
Weigh incorporates such units as 
feeders, scales, controls and read- 
outs. Full details on how you can 
automate your processing. 

193 *Richardson Scale Co. 


Weigh-Feeding Equipment......Way- 
trol automatically proportions & 
feeds raw materials. Catalog 941 
describes this automatic weigh- 
feeding equipment. 

32 *The Jeffrey Mfg. Co. 


Heating & Cooling 


Boilers...... Vapor Modulatic water 
tube boilers furnish high or low- 
pressure steam (at design pressures 
up to 1000 psi, or even higher). 
Bulletins offered. 

195 *Vapor Heating Corp. 


Centrifugal Fans...... 76-page booklet 
describes complete line of fans with A 
flat, backwardly inclined blading 
suitable for a number of industrial 
uses. 
192B Westinghouse Sturtevant 


Film T Exchangers...... are used as 
Coolers, Condensers, Absorbers, I 


® 
Heaters, & Evaporators. Bul. HE-8 
describes unusual & standard heat 
t eae equipment. 


*Henry Vogt Machine Co. 





- * * 
supplies small quantities Gencise fuel control &”" autoniatic 
safety. If you need inert gases for 
blanketing, purging & protective 


of dry ait at low cost uses, see Bulletin 1-10. 


*The C. M. Kemp Mfg. Co. 














—, : poe poh ety. a. Multi-Zone ; 
. . ate-coll offers operatin: ressures 
taboo eae dry air are up to 250 pel in all kinds of tank 
relatively small—but hi important— and process heating. etin 
amp ere NEW BUDGET DRYER for more data. 
you'll find the new Budget Air Dryer tailor- 131 *Tranter Mfg., Inc. 
made for your needs. An investment in IS IDEAL FOR: Heat Transfer Equipment...... de- | ' 
large equipment is not needed. The Budget @ air-operated instrument signed, fabricated & delivered re- . 
s 7 =gg gardless of the materials required: 
Dryer is modestly priced, easily installed and controls Steel, Stainless Steel or the Nickel 
° . : . oys. Bul. No. 158- a 
serviced, operates on any 110 volt a.c. line. ° electronic equipment 154 *Doyle & Roth Mfg. Co. 
This entirely new unit supplies up to * yee eee : Mention Systems caewes ny ead tome 1 
i i i i @ pilot plant operations eliver s y process heat. Infor- 
20 cubic feet per minute of air, dried toa cullen Geen on bene tae 
dewpoint of —60°F or lower. Operation . heating systems and guide to heater 
: . . : : selection offered. 
is — eae Likewise, the unit bee 165 *Monsanto Chemical Co. 
is as foolproof as possible, operating independently of variations in wee oo 5 Suilietin So. 1198 -cektaien 
air pressure. Rugged construction and a long operating cycle assure complete information on Kilns, , 
esouble-fece ' Coolers and Slakers. Kilns feature 
‘ouble- use, pr ome B yr veanens — design 
P ‘ and rugged dependability. 
rater pa Pi oan o ee — available nee 30 *Traylor Engr. & Mfg. Div. 
s ipped ready for installation, For complete information on this new Gem Bench, Cabinet, Truck, and 
unit and its low cost, write for Bulletin B6A, Pittsburgh Lectrodryer pn gy 8 types. Bulletin 127 de- ‘ 
eee ° ° scribes e 
re: Division, McGraw-Edison Company, 303 32nd St., Pittsburgh 30, Pa. available for specific pat pccoon 
ing operations. 
5208 *W. S. Rockwell Co. 
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LITERATURE .. . 


Rotary Indirect Air Cooler......3” —6” 
dia. X 18° —6” long. This unit is 
unique in that no air for cooling 
is in with the product, conse- 
quently no dusting. Catalog. 

B210 *Davenport Machine & Foundry 


Steam Traps...... Information on trap 
capacity ratings, plus data on how 
to correctly size, install & main- 
tain for any pressure, temp., or 
load. A 48-page Book. 

179 *Armstrong Machine Works 


Steam Traps...... operate on a true 
balanced pressure principle . 
they have only one moving part. 
Offer positive shut-off, high capac- 
ity & rigid pretesting. Catalog. 
164 *W. H. Nicholson & Co. 


Thermocouples ...... Catalo; covers 
base and noble met thermo- 
couples and thermocouple assem- 
blies. Temperature ranges and 
performance specifications given. 
193A Trinity Equipment Corp. 


Vaporizer...... High-temp. low-pressure 
units range from 44,500 to 50,000 
Btu/hr & operate at temp. from 
350 to 750 F at pressures from 1 to 
113 psi. Bul. ID-54-5. 

41 *Foster Wheeler Corp. 


Instruments & Controls 


Analog Computer...... Described and 
illustrated in bulletin, newly devel- 
oped computer features continuous 
“real time” solutions for mathe- 
matical computations. 
193B Southwestern Ind. Electronics 


Boiler Controls...... This new catalog 
describes water level controls for 
ressures from 30 to 1668 lb. WSP 
y use of engineering data, cut- 
away views, and sketches. 
193C Magnetrol, Inc. 


Computer System...... The Internal 
Reflux Computer System can be 
supplied with either pneumatic or 
electrical output. Components are 
all standard proven units. Details. 
16-17 *Taylor Instrument Co. 


Data Processing System...... The new 
IBM desk-size computer solves wide 
range of specialized problems. In- 
formation & complete specifica- 
tions. 

8-9 *International Business Machines 


Data Processing System...... offers 
flexible process control. Informa- 
tion on the 123 Data Processing 
System or an on-stream survey is 
contained Data File 14-27-09. 

200 *Beckman Instruments, Inc. 


Electronic Computer...... A copy of 
————- Report #10, as well as 
full specifications on the compact, 
mobile LGP-30 available now on 
request. 

65 *Royal McBee Corp. 


Electronic Gauge...... provides com- 
plete automation in gauging liquids 
& solids. Measures alcohol, asphalt, 
flour, wood pulp, etc. Details on 


request. 
167 *Gilbert & Barker Mfg. Co. 
Gas Flow Computer...... can be used 


to measure mass flow of such gases 
as ammonia, hydrogen, ethylene & 
other hydrocar gases, as well as 
hydrochloric acid gas. Details. 

49 *Minneapolis-Honeywell 


a From advertisement, this issue 
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You can automate from bin to batch 
with Richardson equipment 


Whether your requirements are large or small, a Richardson Select-O- 
Weigh automatic proportioning system offers you the advantages of — 
1. Savings in labor costs. 2. Increased productivity. 3. Quality control. 
4. Better housekeeping. 5. Permanent printed records. Incorporated into 
and governed by a Select-O-Weigh System are such units as — 
Feeders — Designed to handle your material quickly and quietly — 
hundreds in use on all kinds of products. 
Scales — Richardson Automatic Scales are known for speed and depend- 
ability. Any number can be remotely controlled by a Select-O-Weigh 
system. 
Controls — Program your production and processes by punched card, 
formula board, formula capsule or weight-selector verniers. Only 
Richardson offers all four. Control is from a single electronic panel 
board, operated by one man. No special training is required. 
Readout— Richardson furnishes counters, totalizers, printers, typewriters 
and recorders of.-all-types. 
Richardson’s nationwide network of service facilities is at your disposal 
within 24 hours if required. Likewise, Richardson helps you at start-up 
of your system and thoroughly checks it in operation. For full details 
on how you can automate your processing with Richardson equipment, 
write or call today. @ 1799 
Richardson Scales conform to U.S. Weights and Measures H-44 for your protection. 


Here’s the answer... 





MATERIALS HANDLIB BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY « CLIFTON, NEW JERSEY 
Sales and Service Branches in Principal Cities ¢ Also manufactured in Europe to U.S. Standards, 
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NOW... “SPECS” AT YOUR FINGERTIPS 


Here's a Surer, easier way to specify spray nozzles 


How can you be sure you’re specifying the right spray 
nozzle for your particular application? 
‘ Spraco’s research department has taken the guesswork 
out of this problem by preparing complete and accurate 
performance data for each of the hundreds of spray nozzles 
in the Spraco line. Each nozzle “profile” is complete with 
data on material, dimensions, flow rate, pressure, angle of 
spray .. . everything you need to enable you to choose, at a glance, the nozzle 
that will deliver maximum performance and efficiency in your particular 





application. 
No matter what your spray nozzle problem, Spraco makes this information 


available to you absolutely free. Why not write and ask about it — today? 





SPRAY ENGINEERING COMPANY 
115 Cambridge Street, Burlington, Mass. 








Gauges...... The new “Master Test” 
series in sizes 4%”, 6”, 8”. All 
standard pressure ranges 0-15 psi 
to 0-30,000 psi, vacuum & com- 

und. New 20-page bulletin. 
197 *Marsh Instrument Co. 


Instrument..... New miniature infra- 
red photoelectric scanner (prox- 
imity sensor) contains both light 
source & pick-up head in one small 
housing. No. 1606. 

$3-94k *U.S. Industrial Chemicals Co. 


Instrumentation ...... Consotrol in- 
cludes control functions for all 
types of processing requirements— 
auto-selector ... cascade & ratio 
systems. Bul. 13-18. 

24-25 *The Foxboro Co. 


Meter, pH...... New portable pH meter 
gives consistently accurate readings 
with only one weekly standardiza- 
tion. Features drift-free indicator 
needle. Tech. bulletin. 

944 Sel-Rex Corp. 


Meters...... measure over 150 liquids 
... water, oils, syrups, brines, soaps, 
chemicals, etc. Helpful Meter Data 
Bulletin 68XX contains all the 


facts. 
188 *Neptune Meter Co. 


Pneumatic Instruments...... The new 
Null-Balance-Vector line of pneu- 
matic instruments are compact, 
lightweight and rugged. Additional 
information available. 

171 *Republic Flow Meters Co. 


Pneumatic Instruments...... Pressure 
and temperature pilots and pneu- 
matic transmitters featured in cat- 
alog that lists specifications and 
describes control actions. 
194B U. S. Gauge Div. 


Solu Bridge...... New portable conduc- 
tivity & temperature Solu Bridge 
for measuring tidal movements, 
salinity, industrial pollution, etc., 
is now on market. No. 1603. 

93-94h *U.S. Industrial Chemicals Co. 


Timing Modules...... Circuit diagrams, 
selection guides, standard specifica- 
tions, case sizes, and wiring and 
application data are all included in 
a 16-page booklet. 
194C Tempo Instrument, Inc. 


Transmitters...... Data on_ pressure 
and liquid level transmitters, in- 
cluding the Model P, which is 
capable of measuring up to 250 psi 
is given in a 2-page color folder. 
194D Conoflow Corporation 


Variable Speed Drives...... A folder 
describes the features of a twin- 
strand, single roll chain for chang- 
ing the ratio as the smooth facing 


wheels are altered. 
194E Link-Belt Co. 


Worm Gear Drives...... Rating tables. 
together with an explanation of 
proper selection procedures are in- 
cluded with descriptions and illus- 
trations of enclosed gear drives. 

194F Foote Bros. Gear and Mach. Corp. 


Pipe, Fittings, Valves 


Fittings. ..... Catalog 3108 covers the 
many features and uses of Hi-Seal 
butt-joint tube fittings in tubing 
circuits. Hi-Seal conforms to J.I.C. 
and A.S.M.E. standards. 

T209 *The Imperial Brass Mfg. Co. 


* From Advertisement, this issue 
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Fittings & Flanges...... Welding fit- 

poo & flanges are available in 

een steel & the B&W Croloys 

in a complete range of types & sizes. 
Bulletin FB502 offered. 

100 *The Babcock & Wilcox Co. 


Gages and Valves...... Catalog covers 
standard and special function gages 
and valves. Includes dimensional 
drawings, construction features, 
graphs and ratings. 
195A Jerguson Gage & Valve Co. 


Tubing Instrumentation ...... Copper 
tubing = coils up to 2200 feet for 
4” O.D—up to 1400 feet for 
a” O.D.—up to 1000 feet for 
%” ©O.D. Information. 
39 The American Brass Co. 


Tubing Pressure...... Electricweld car- 
bon steel tubing is available for 
heat exchangers, condensers, boil- 
ers, evaporators & other applica- 
tions. Details. 

61 *Jones & Laughlin Steel Corp. 


Pine... Pipe sizes versus schedule 
numbers, with pipe weights also 
given, are on one side of this pipe 
chart and the capacities of round 
tanks are on the other side. 
195B Peter A. Frasse and Co. 


i. ere Saran Lined Pipe, fittings, 
valves and pumps are available for 
systems operating from vacuum to 
300 psi. from below zero to 200 F. 


Information. . 
36 *Saran Lined Pipe Co. 


Pipe, Plastic...... Ace-Ite, chemical- 
resistant rubber-resin blend pipe is 
the surest way to stem the tide of 
corrosion. Handles most chemicals. 
Bulletin CE-80. 

162 *American Hard Rubber Co. 


Pine, BPG 6.0852 available in sizes from 
1% inch to 12 inches in diameter & 
schedules A, 40, 80, 80, & 120. Easy 
to fabricate & join, has excellent 
impact resistance. Bul. 24. 

175 *U.S. Steel, National Tube Div. 


Pipe, PVC...... Koroseal PVC pipe is 
ideal for use wherever chemical 
resistance, high working pressures 
& good impact resistance are 
es Booklet offered. 

1 *B. F. Goodrich Indust. Prod. Co. 


Piping...... A new 24-page bulletin 
contains complete information 
about piping assemblies and other 
mechanical equipment as well as 
instruments control valves. 

161 *Midwest Piping Co., Inc. 


Piping Graphite...... Two different 
systems of impervious graphite 
piping covered in bulletin that pro- 
vides detailed dimensions and pho- 
rs aaa of all fittings and pipe. 

Falls Industries, Inc. 


Swivel Joints...... US type are de- 
signed exclusively for the chemical 
industry. Can be welded into the 
line and can be repaired on loca- 
tion with simple tools. Catalog. 
79 *Continental-Emsco Company 


Tubing...... Flo-Rol precision tubular 
roducts can be furnished from 
a” to 2%” O.D. & in some _in- 
stances, in lengths up to 75’. New 
bulletin contains information. 
95 *Damascus Tube Co. 


Tubing, Stainless...... Types 304 and 
316 are available in all popular 
sizes & gauges. Up-to-date Select- 
ing and Buying Guide Bulletin 
T.D. 120. 

173 *The Carpenter Steel Co. 


*From advertisement, this issue 
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3 BOILERS 
IN 1 COMPACT PACKAGE! 





FOR ORDINARY STEAM REQUIREMENTS: The WHERE DRY STEAM IS REQUIRED: The 
cycle-type Modulatic standard unit fur- Modulatic may be used with an optional 
nishes 90% dry steam for most ordinary steam separator, for over 99% dry steam 
needs such as cooking, heating water, for heating, moulding, forges, operation 
drying, cleaning, etc. of power equipment, etc. 


VAPOR 
MODULATIC 


WATER TUBE 
BOILERS 





IF CONSTANT STEAM LOAD MUST BE MAIN- 
TAINED: For applications where even a 
nominal drop in pressure cannot be al- 
lowed, an optional steam reservoir may 
be added to the standard unit to provide 
a “cushion” during an off cycle. 


% the size and weight of conven- 
tional boilers...largest size (150 
BHP) uses only 5’ x 8’ space. 


e@eeeeeeeoeoeeoeee 


Efficient . .. economical... proved in thousands of installations all over the 
world! Vapor Modulatics furnish high or low-pressure steam (at design 
pressures up to 1000 psi, or even higher). Lowest installation costs— 
delivered completely assembled, wired and tested . . . all sizes (40 to 150 
BHP) fit through plant doors, with no special foundations or special 
chimneys needed. Simple push-button operation; built-in safety controls. 
May be mounted in multiple units to provide for the largest steam require- 
ments—without the inefficiency of idling larger single boilers as demand 
slackens. 


send for free literature: 


SSOSSSSSSHSHSHHHSSHSHHSHSHSHSHSHHSSHSHSHHSSHSHSSSHHSSSHSSHSHOSHSOOSOSSOHSEOEOOOOOS 


VAPOR HEATING CORPORATION, Dept. 2-F 
80 E. Jackson Blvd., Chicago 4, Ill. 


Please rush me your free bulletins on 
Modul&tic Water Tube Boilers. 


Our requirements are: 


BHP REQUIRED 























NAME SAFETY VALVE SETTING. 
ete... MINIMUM STEAM LOAD. 
FIRM. MAX. STEAM LOAD 
ADDRESS STEAM PRESSURE 


CITY, ZONE, STATE TYPE OF FUEL 
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TEXTILES BY 
U.S. RUBBER 


FIGHT FILTER CORROSION! 


To screen impurities from harsh chemicals, you need the 
toughest, most corrosion-resistant filters available. That 
means filters made of textiles by U.S. Rubber. Which 
manufacturers use “U.S.” textiles? Wire, call or write 
Industrial Textiles Department. 


Textile Division 
United States Rubber 


Rockefeller Center, New York 20, N.Y. 
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LITERATURE .. . 


Valve...... for blending, milling, con- 
veying applications . . . wherever 
owders or granulations require 
ow control. Product Data Sheet 
18V is offered. 
B209 *Patterson Kelley 


Valve, Ball...... Flo Ball valves are 
available for off-the-shelf delivery 
to standard ASA dimensions in 
semi-steel, carbon steel, stainless 
steel & aluminum. Information. 

4 *Hydromatics, Inc. 


Valve, Gate...... Fig. 2453SG large 
stainless steel OS. & Y. for 150 
W. P. Fully guided solid wedge 
disc. Also available with inter- 
changeable split wedge disc. 

Ta *The Wm. Powell Co. 


Valve, Plug Gate...... Aloyco stainless 
steel #66: 1200 lb. at 150 F.; 600 
lb. at 500 F. Sizes available %”, 
4” 3”, 146”, Additional informa- 
tion offered. 

L198 *Alloy Steel Products Co. 


Valve, Swing Check...... Fig. 2433SS 
large stainless steel for 150 W.P. 
Bolted flanged cap. Integral seat. 
Tefion disc & renewable seat ring 
available on special order. Lit. 
7ib The Wm. Powell Co. 


Valve, Tank...... Fig 2309 large flush 
bottom tank valve for 150 W.P. 
Designed for fast draining. Disc 
opens into tank. Also available 
with disc opening into valve. 

Tic *The Wm. Powell Co. 


Vaiee, HE. occas Fig. 2107 small stain- 
less steel for 150 W.P. Flanged ends, 
but can be supplied with screwed 
or socket welding ends. Literature 


available. 
“The Wm. Powell Co. 


Valves...... Ram type drain valves are 
designed so that in the closed posi- 
tion the piston or ram extends up 
into the tank. In open position, full 
flow is assured. Catalog. 

152 *Strahman Valves, Inc. 


Valves... The “3 in 1” valve design 
combines variable orifice with shut- 
off & micrometer dial & pointer. 
Flocontrol valves are available in 
Bronze & Steel. Details. 

42 *Manning, Maxwell & Moore, Inc. 


Valves, Aluminum Gate...... for han- 
dling corrosive chemicals such as 
hydrogen peroxide, ammonium ni- 
trate, acetic acid, concentrated 
nitric acid. Sizes from %” to 24”. 
191 *Darling Valve & Mfg. Co. 


Valve Check....... Bulletin describes 
cushioned check valves with unique 
design to prevent hammer damage 
and shock due to back surge. 
Schematic diagrams included. 
196A Golden Anderson Valve Co. 


Valves, Control...... The many special 
advantages of control valves are 
described in an informative new 
booklet, “What’s in “it for you?”. 
Copies available. 

28-29 *Minneapolis-Honeywell 


Valves, Lubricated Plug...... feature 
instant response because piston- 
like movement of plug during each 
lubrication prevents sticking. Cat- 
ores 39-1 & prices. 

137 *Homestead Valve Mfg. Co. 


Valves, Safety-Relief...... A 28-page 
color booklet gives first listing of 
the new compact line along with 
usual cataloguing of liquid relief 
and special service valves. 
196B Farris Engineering Corp. 


*From advertisement, this issue 
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Valves, Safety Relief...... have a 
special “O” Ring Seat Seal that 
stops leakage completely. Available 
in both Standard & Balanced Bel- 
lows design. Bul. 1940 & Cat. 1900. 

187 *Manning, Maxwell & Moore, Inc. 


Process Equipment 


Attrition Mill...... This most recent 
and complete bulletin (16 pages) 
covers the complete line of attrition 
mills, including the “Frigidisc” and 
the “Attritor”. 

197A Robinson Div. Young Mach. Co. 


Blendors, Rotary...... available in nine 
standard models with capacities to 
900 cu. ft. Feature self-cleaning, 
dust-sealed drum. Information on 
Blenders in Bul. 080B. 

R198 *Sturtevant Mill Co. 


Centrifugal Compressor...... New in- 
ter-cooled CVM centrifugal com- 
pressor is designed to provide high 
efficiency & low operating cost for 
100-125 psi air. Information. 

135 *Ingersoll-Rand 


Centrifugal Separation...... The P-4000 
Vertical Super D-Canter offers 
many operating advantages. New 
technical bulletin contains addi- 
tional information. Bull. 1287. 

54 *The Sharples Corp. 


Centrifugals...... The HS 40 W Uni- 
versal Pressure Centrifugal is engi- 
neered for normal operation at 
1000 times eravity & internal pres- 


sures to 160 psi. 
133 *Baker Perkins 


Centrifuges...... The patented bearing 
located at the center of gravity & 
other design features permit the 
Reinevelds to operate at higher 
G-forces. ; 

127 *Heyl & Patterson, Inc. 


Chemical Fume Scrubbers...... of 
fiber - glass- reinforced polyester 
resin now being design. Units up to 
47 feet high by 10 feet in diameter 
have been made. No. 1608. 

93-94w *U.S. Industrial Chemicals Co. 


Dryer...... The new Budget Air Dryer 

supplies up to 20 cubic feet per 

ute of air, dried to a dewpoint 

of 60 F. or lower. Complete infor- 
mation in Bul. B6A. 

192 *Pittsburgh Lectrodryer 


Dryer...... The all-new SCL dryer 
offers neat lower housing, complete 
accessibility of all internal parts & 
many other features. Copy of Bul- 
letin No. 462 available. 

101 *Proctor & Schwartz. Inc. 


Dryers...... A new bulletin +HA-308 
listing all tech. specifications & 
capacities of the Heat-Les dynamic 
desiccant dryers is now available. 
Includes complete formulae, etc. 
197B Trinity Equipment Corp. 


Dust Separators...... The basic prin- 
ciples of cyclonic separation are 
employed with the special “skim- 
ming” principle to produce 2-stage 
separation described in booklet. 
197C The Day Co. 


Evaporators...... Bulletin E-100 con- 
tains complete information on 
evaporators. Other equipment for 
the food, chemical, & petroleum 
industries available. 

*Swenson Evaporator Co. 
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Reduce Machine Downtime! 





EASY... 
ALL MATERIALS IN 
SPRAY CANS 


FIRE-SAFE... 
or Chlorine-Free 
Formulas—SPECIFY 









COMPLET 
SK-3 KIT 


FIND CRACKS 


= FAST 


WITH MAGNAFLUX 


Spotcheck 


DYE PENETRANT INSPECTION 


SAVE MONEY... 


Prevent breakdowns, lost man-time and _ acci- 
dents—with safe maintenance and repair. Check 
pects and machinery regularly with low-cost 
and-portable Spotcheck . . . Simple, positive, 
fast, easy . . . Just spray on Spotcheck from 
push-button cans. Cracks and defects open to 
the surface ‘‘pop’’ out bright red against white 
background. You can’t miss them! Used by 
thousands of plants, overhaul shops, airlines, 
heavy equipment users. 


2 spray cans Penetrant, 2 

spray cans Developer, 4 spray 

LETE cans Cleaner-Dye Remover, 

$ 00 instructions, cleaning cloth, 

ent wire brush. Steel CABINET- 

y CARRYING CASE. Specify 

FIRE-SAFE cr chlorine-free 

materials. 

Prices: Continental U.S.A. only and Hawaii. 


F.0.B. our plant, 
Chicago, Illinois, plus local taxes. 


ORDER FROM YOUR DISTRIBUTOR — or direct 


A Subsidiary of General Mills 


I< MAGNAFLUX CORPORATION 


7347 


W. Ainslie Avenue . Chicago 31, Ilinois 













Twin-tip pointer enables 
observer to read “dead- 
on" by lining up twin tips 
like gun sight. 


reading 





w 
Mirror dial also insures ac- 
curate “dead-on" reading. 





“Non-parallax” dial hos 
Plexiglas insert that assures 
accurate reading even 
when read at angie. 


over entire range. 





New ‘Read-easy” dial (patent pending), as illustrated 
above, assures reading accuracy in keeping with indicat- 
ing accuracy. Also note three advanced means of reading 
available in all “Master-test” gauges: twin-tip pointer, 
mirror dial, and “non-parallax” dial as shown opposite. 

Sizes 4144”, 6”, 8”. All standard pressure ranges 0-15 
psi to 0-30,000 psi, vacuum and compound. 


Ask for new 20 page bulletin covering all details 
MARSH INSTRUMENT CO., Dept. 24, Skokie, Ill. 


Division of Colorado Oil and Gas Corporation 


Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 


Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas 


“Matter Jest” SERIES 


Unprecedented accuracy and dependability in test gauges 
developed to meet today’s exacting requi 
gauge individually dead-weight tested! Guaranteed accu- 
rate within 14 of 1% plus or minus of maximum dial 


ulrements. Each 
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Aloyco Plug Gate Valve 
#66 succeeds with 
severe corrosives for 10 
straight years! 


A) 


+4 


WMT 








Shown % actual size of the half-inch valve 


WHY? A. OUTSIDE STEM THREADS are 
away from corrosive area, prevent galling. 

B. UNION BONNET provides extra strength 
and easy disassembly. 

C. O-RING made of ‘‘Teflon’’* provides tough, 
leak-proof seal. 

D. SEATS made of “‘Teflon’’* are pressure- 
tight, dependable, won't gall. Renewable. 
STAINLESS STEEL: 18-8S, 18-8SMo, Aloyco 20, 


F OR: Instrument lines, small lines han- 
dling viscous fluids, or where low pressure 
drop is important. 

FACTS: full-floating plug disc exerts no twist- 
ing action on the removable seat in closing. 
Aloyco Stainless Steel #66 Plug Gate Valve: 
1200 Ib. at 150 F.; 600 Ib. at 500 F. Sizes: 
ye", 4", Ye", Yo". Want more? Write: Alloy 
Steel Products Company, 1301 West Elizabeth 
Ave., Linden, New Jersey. o.s8 
“Registered DuPont Trademark 


Longer Latiog 
ALOYCO 








. 
ee 





, . 
tn . 
fonnosive ** 


ALLOY STEEL PRODUCTS COMPANY 
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LITERATURE... 


Filter...... The EimcoBelt filter’s new 
operating principle now makes it 
possible to filter a whole category 
of difficult slurries. Information in 
Bulletin F-2053. 

Cover *“The Eimco Corporation 


Filters...... Durco-Enzinger dry cake 
discharge filters are designed for 
simple, fast recovery of even the 
heaviest cakes. Listing of filtration 
rata in Bul. EF/2a. 

141 *The Duriron Co., Inc. 


Gas duffuser...... Bulletin covers oper- 
ation, applications, differences 
compared to other diffusers, design 
citeria and model availability for 
evaluation. 

Yeomans Bros. Co. 


Homogenizers...... Complete informa- 
tion and bulletins on the Labora- 
tory Homogenizer L:*-55, Sub- 
Micron Disperser SM9-55, and 
Homogenizers H-55, is ‘vailable. 
170 *Manton Gaulin Mfg. Co. 


Mills, Roller...... are engineered for 
automatic, uniform fine grinding. 
Feature whizzer air separation, 
Pneumatic feed control and are 
Rc mtg Catalog No. 79. 

102 *Combustion Engr., Raymond Div. 


Mist Eliminators...... Optimum usage 
of mist eliminators is illustrated 
by graphs, and equipment is shown 
in flow drawings in this bound 5- 
page color booklet. 
198B Metal Textile Corp. 


Pelletizing Machinery ...... Unique, 
new simplified design. Special sta- 
tionary die, horizontal head. Alloy 
construction as desired. Additional 
information in Bul. L-109. 

T158 *Daffin Mfg. Co. 


Reversible Impactor...... features re- 
versible rotation, wide open access- 
ibility and interchangeable impact 
blocks. Sizes & models for your 
exact needs. Catalog. 

45 *Williams Patent Crusher 


Screw Conveyors...... Boasting ratings 
from % to 30 horsepower and an 
output torque to 21,400 ib.-in., new 
screw conveyor drives are described 
in Bulletin 7106. 
198C The Falk Corporation 


Scrubber, Wet Bed...... The “Cyclon- 
aire” is available in four sizes with 
rated aga of 750, 1650, 3500 & 


6000 cfm. ll technical data in 

Bul. FW-10. 

52 *U. S. Stoneware 
Separators...... in service for any 


t 
problem involving liquid-vapor sep- 
arators or wet and dry type dust 
scrubbers & gas filters. Details 


available. 
157 *Peerless-Mfg. Co. 


Spray Nozzles...... Information is now 
available for each of the hundreds 
of spray nozzles. Data on material 
dimensions, flow rate, pressure 
angle of spray, etc. 

1 *Spray Engineering Co. 


Strainers...... Information on all types 
of strainers including pipeline 
strainers, scraper strainers both 
hand operated & motorized, and 
self-cleaning Y-type. 

156 *Sarco Co., Inc. 


Vibra’ Equipment...... A 68-page 
condensed catalog is presented giv- 
ing materials handling equipment 
plus the Syntron line of car rap- 
pore, feeders, conveyors, etc. 
98D Syntron Company 
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Highly intimate Blencs 
in 1 to 2 Minutes 


Blends while discharging: 
No segregation or flotaticn 


Sturtevant Rotary Blenders start 4-v ay 
blending while charging, continue it during 
discharge, thus producing highly intime‘e, 
even blends of dry and semi-dry materi :ls 
- within 3 to 5 minutes of start of chargii:g, 

Six complete blending cycles per hour 
are common. And Sturtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat -— is highly effective jet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as) 
drum rotates. Movement 
forces material from both! 
ends to middle, Thus blen 
ing is 4-way right fro 
Start of charging. 





Discharging 
Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
fictation — highly intimate, 
even blends. 


Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self; 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re; 
move manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.’s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches} 
up to 500 Ibs. — is ideal for 

lot work and small runs, 








One of four 450 cu. ft. Sturtevant Blenders af 
Celriver Plant of Celanese Corp. (Rock Hill) 
N. C.). These large units handle up to 20,000 Ibs; 
batches — have a 9-year record of meeting thé 
most exacting blending requirements. 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless stee 
or Monel metal, Sturtevant Rotary Blende 








are engineered to fit each customer's need 
- can be supplied with injector sprays an 
any desired control system. 

For more on Sturtevant Blenders, reque 
Bulletin No. 080B. (Bulletins also availab! 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today 
STURTEVANT MILL CO., 100 Clayton 
St., Boston, Mass. 
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E CHOICE OF LEADERS IN INDUSTRY 





a 
So 
fing 


End Voltage Drop and Line Disturbance 
Problems caused by starting EIG MOTORS... 






Type RP polyphase motor 
in ratings to 500 hp with 
increment type starter. 


WM60-1A 





Use Wagner Increment 
Motor-Starter Combinations 


Increment starting is the easy, inexpensive way to limit the 
inrush of starting current in motors up to 500 horsepower. 
And, you do it best with Wagner Increment Motor-Starter 
Combinations ... polyphase open-type, totally-enclosed, or 
explosion-proof motors and magnetic increment starters. 


Line disturbances are reduced because current taken from 
the line is not broken during the starting period. Motors start 
sure and fast .. . reach full speed in a matter of seconds. And 
... Wagner combinations cost less than motors with primary 
resistance or auto-transformer type starters. 


Two more plusses: The compact, relatively lightweight starter 
is easy to connect... needs very little attention. The motor 
requires only regular inspection, cleaning, and lubrication 
... maintenance is minimized. 


While 2-step combinations are suitable for most applications 
...3, 4, 5, or 6-step increment motor-starter combinations 
are available for installations where unusually low inrush of 
starting current is required. All meet the polyphase motor- 
starting requirements of AEIC-EEI-NEMA. 


It’s possible you can save money on your big jobs with 
Wagner Increment Motor-Starter Combinations. A Wagner 
Sale3 Engineer will help you. Call the nearest Wagner branch 
or write us for Bulletins MU-128 and MU-195. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wasner Electric Corporation 


6407 PLYMOUTH AVENUE, ST.LOUIS 33, MISSOURI 


ELECTRIC MOTORS ¢ TRANSFORMERS e INDUSTRIAL BRAKES ¢ AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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Key building block 

in flexible 

process control... 

the Beckman 123 Data Processing 
System. &% Use it alone for 
process data logging and alarming. 
Use it with a general-purpose 
computer for computer control. 
Its flexibility allows you to 

first study and then control 
your process...as well as modify 
process variables and easily 
reset controls. % In addition to 
this flexibility, the 123 Data 
Processing System offers 
all-transistorized circuits for 
maximum dependability... 
pinboard programming for ease 
of operation...100 or more 
channels to handle any logging 
problem...typewriter, paper 
tape, or punchcard readout... 
visual and audio alarms. ¥4 Let 

a Beckman stream-control 
specialist help you to a 1-2-3-4 
building block solution to 

your process control needs... 
from sample handling (1) and 
stream analysis (2) through 

data processing (3) and digital 
computing (4) to an ultimate 
closed loop. For more information 
on the 123 Data Processing 
System or an on-stream survey, 
write for Data File 14-27-09. 


Beckman: 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, 
Fullerton, Calyfornia 
% veans 8 


C6 gh 





LITERATURE... 


Pumps, Fans, Compressors 


Air and Vacuum i Ho lab o's 32-page 
catalog gives details of construc- 
tion, dimensions, capacities, per- 
formance curves and comprehensive 
engineering and performance data. 
201A Leiman Bros. Inc. 


Centrifugal Compressor....... Design 
and construction features described 
in bulletin that discusses compres- 
sors available in capacities from 
1000 cfm to 150,000 cfm. 
201B Allis-Chalmers Mfg. Co. 


Condensation Pumps..... Bulletin CP- 
600 explains and illustrates six 
basic condensation pumps. Includes 
features, specifications, engineering 
data, drawings, operations. 
201C American Air Filter Co. 


Fan...:.. Type FG features flanged in- 
let & outlet. Capacities up to 
34,000 cfm. & pressures up to 10” 
static. Bul. FI-511 for details & 
chemical resistance table. 

33 *Buffalo Forge Co. 


Pump, Metering....... Four standard 
sizes up to 54 GPH, pressures to 300 
psi. Duplex units provide twice 
the capacity with one motor. Com- 

lete information. 
01 *The Madden Corp. 


Pump, Vacuum...... Complete infor- 
mation about the new Series H 
Microvac pump is available. Also 
a free vacuum slide calculator is 


offered to you. 
186 *F. J. Stokes Corp. 


BB fess The Model F(B) pumps 
are available in capacities to 4200 
gpm and heads to 500 feet. Handle 
corrosive liquids at 4 to 550 F. 
Information on request. 
71 *Allis-Chalmers 


Pumps...... Bulletin 1040-4 gives de- 
sign features and operating curves 
on seales pumps for leakproof 
puaenen 2 | high temperature fluids 


2D Chempump Div. 


Pumps...... Q and SQ can han- 
dle considerable volumes of air or 
gas mixed with liquid. Facts about 
these pumps & the advantages of 
the open impeller design. 

38 *The Labour Co. 


Pumps...... Bulletin describes line of 
internal and external bearing type 
pumps to handle lubricating and 
non-lubricating mate s in vis- 
cosities to 5,000,000 SSU 
201E Sier-Bath Gear & Pump Co. 


Pumps...... Revised Bul. 230 describes 
horizontal duplex steam pumps for 
boiler feed, fuel oil pressure, oil 
transfer, general water service, & a 
variety of other services. 

Warren Pump Co. 


Pumps, Glassed...... in conventional 
hydraulic design, simplifying in- 
stallation & maintenance. Four 
sizes with capacities up to 1700 
GPM, heads up to 140’. Bul. 725.2. 
40 *Goulds Pumps Inc. 


Pumps, Plastic...... “Alpha Series” for 
handling hot concentrated acids, 
alkalies, salts & many solvents. 
Operating data, chemical resist- 
ances, and prices on request. 

160 *Chemtrol 


*From advertisement, this issue 


Pum; Proportion: eed pre- 
Gsely metered fluids or yo in 
all ratios with controlled process 
variables. Bulletin covers 100 se- 
ries and 200 series. 

*American Meter Co. 


Pumps, ben 3 ur Booster...... Three im- 
portant features, high speed, high 
critical backing pressure & low 
heater input are found in all 
Speedivac pumps. Information. 
B158 *Edwards High Vacuum Inc. 


Vacuum Pumps..... Brochure describes 
line of oil-sealed rotary vacuum 
pumps with interchangeable pis- 

ms. Operational data and physical 
specifications also given. 
201G Consolidated Vacuum Corp. 


Pumps, Waste Handling...... A guide 
correlating waste and liquid Shar 
acteristics with pump capacities, 
heads, and designs is the heart of 
this new 4-page folder. 

201 Yoemans Bros. Co. 


Turbine-Compressor...... There are 48 
compressor frame sizes, providing 
excellent choice for all applications 
over the entire range of capacities 
from 500 to 600,000 cfm. 

153 *Elliott Co. 


Services & Miscellaneous 


Corrosion-Proofing Service...... Typi- 
cal successful installations include 
flooring, tank linings, foundations, 
pits, Sg waste d sposal systems, 
etc. Information. 

190 *The Ceilcote Co., Inc. 


Exchanger Cleaning...... Detailed lit- 
erature on this cleaning process 
and other chemical plant main- 
tenance operations is available now 


on request. 
168 *Oakite Products, Inc. 


Pliers...... in over 60 models and sizes. 
Feature engineered handle design 
for correct leverage. Catalog list- 
ing the complete series, plus full 
range of wrenches & hand tools. 
180 *Snap-On Tools Corp. 


Portable Water Softener...... recently 
developed works by electric mem- 
brane process, is claimed 500 times 
more efficient than a 
electrical devices. No. 

93-941 *U.S. Industrial A Co. 


Process....... Patented process, called 
Polyfusion, has been reported for 
joining polyethylene pipe & fittings, 
using nothing but heat & a special 
tool of simple design. 

93-94c *U.S. Industrial Chemicals Co. 


Story of Chemistry...... is the subject 
of a new book now being sold. It 
is divided into Part I and Part II. 
Information about this is avail- 


able. No. 1609. 
93-94r *U.S. Industrial Chemicals Co. 
Two-Way Radios...... Tubed and tran- 


sistorized models and their differ- 
ences are explained and demon- 
strated in this new radio catalog. 


2011 General Electric 
Communication Products. 
Welding Aid...... Chart designed as 


aid for engineers and designers 

pgm correct filler alloys for 
recommended wrought alloy 
ent metal combinations. 

015 Aluminum Co. of America 
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OR te 4 
CONSTRUCTION 


MAKES THE BIG 
DIFFERENCE 





Unitized construc- 
tion means it’s com- 
pletely enclosed, 
locked in permanent 
alignment, sealed 
against leakage, dirt 
and weather. All 
moving parts inside 
run in oil. Heavy 
duty design includes 
machine cut gears, xe 
outboard bearings on pum ive shaft. 
Solution heads of special santeriale — 
able for slurries, corrosive liquids. Four 
standard sizes, up to 54 GPH, pressures 
to 300 psi. Duplex units provide twice the 
capacity with one motor. 


Write for complete information on the new 
Madden METRIFLOW Metering Pump 


The 
MADDEN CORPCSATION 


1345 Jarvis Ave., Chicago 26, Ill. 





- PROFESSIONAL 
_ SERVICES _ 








E. J. CORELL 
ENGINEER 


Chlorine—Soda Ash—Perchiorethylene 
Pigments and Related Products 
Design—Reports—Operation 
42 Rose Blvd Tele: Akron, O. TE 64271 
Akron, Ohio 








THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 
1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 








PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 


Electrical ¢ Mechanical « Structural 
Civil ¢ Nuclear ¢ Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 











FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 


Research, Process Development, Pilot Plant 
Studies. Plant Design. Location Studies Con- 
struction Supervision. Start-up & Operation. 
Equipment Design. Packaging & Materials Han- 
~ Studies. Cost Analyses. Trou! Shooting 
29 W. 15th St. WA-4-8800 New York 1i, N. Y. 
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CLASSIFIED... 


EMPLOYMENT OPPORTUN ITIES 








CE’s nation-wide coverage brings you tips and 


information on current opportunities in job functions 


throughout the chemical process industries. 





— 


» i ft | 


E 





i er 


EXPANSION AND GROWTH 
highlight 
research and development opportunities 


CHEMISTS AND ENGINEERS 


Progress pervades the a:ademic and stimulating ata:csphere surrounding the 
GENERAL CHEMICAL research facilities in scenic and historic Morristown, 


New Jersey. 


Located 40 miles from New York City, this community of approximately 
20,000 is surrounded by wooded countryside, famous from Revolutionary 
days. GENERAL CHEMICAL'S expanding research activities in a variety of 
civilian areas offer opportunites for professional accomplishment and recog- 
nition to chemists and chemical engineers at all levels of education (B.S., 


M.S., or Ph.D.) and experience. 


| ite} 
hemical 


Send resume or inquiries to: 
PROFESSIONAL PERSONNEL MANAGER 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL CORP. 


40 Rector St., New York 6, N. Y. 








PROCESS 
ENGINEERS 


Large mining and refinery company 
invites qualified chemical, mining, 
mechanical or petroleum engineers 
with 1 to 10 years experience to 
join our expanding engineering 
staff 

Qualifications should include B.S. or 
M.S. degree and experience in or 
process engineering as associated 
with mining and process industries. 





Permanent positions are available 
at plants in city and desert loca- 
tions. Salary open with excellent 
fringe benefits. Relocation expense 


paid. 
For personal interview, send gen- 


eral resume of education and ex- 
perience in first letter to: J. J. Hale 


UNITED STATES 
BORAX & CHEMICAL 
CORPORATION 


630 Shatto Place 
Los Angeles 5, Calif. 








OPPORTUNITY KNOCKS 


There is an opportunity in our New York office for 
a young chemical engineer who thinks his real field 
is in selling. We are one of America’s oldest and 
most firmly established manufacturers of corrosion- 
resistant materials and equipment. Our products 
cover a wide segment of industry and are accepted 
as top quality everywhere. The man we want should 
be in his tate twenties or early thirties. We would 
be nappy if he has had selling experience to indus- 
trial accounts. He must have the ability to meet 
and discuss products with technical and purchas- 
ing personnel. It’s an attractive job right now— 
will be more attractive as the years go by. 


Please tell us all about yaurself in a letter. 





THE U. S. STONEWARE CO. 
60 East 42nd St. New York 17, N. Y. 

















ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified. Adv. Div. of this publication, 


Send to office nearest you. 
NEW YORK 86: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 








POSITION VACANT 


Chemical Engineer—With experience in pro- 








CHEMICAL ENGINEERS 


RESEARCH AND DEVELOPMENT DEPART- 
MENT OF CONTINENTAL OIL COMPANY, 
PONCA CITY, OKLAHOMA, has immedi- 
ate openings in petroleum and petro- 
chemical process development work for 
chemical engineers with 1 to 6 years’ 
experience. All degree levels. Send de- 
tailed resume to: 
Personnel Relations Department No. 4 


CONTINENTAL Oli COMPANY 
Ponca City, Oklahoma 


duction of inorganic chemicals required for 














SENIOR 
PROCESS ENGINEERS 


Permanent employment with an expand- 
ing company. Excellent advancement 
opportunities for men with at least 10 
years experience in process design of 
petroleum and petro-chemical plants. 
Send detailed resume to: 
G. VICTOR HOPKINS 
ARTHUR G. McKEE & CO. 


2300 Chester Ave. Cleveland 1, Ohio 


South American position. Spanish required. 
P-4182, Chemical Engineering. 


Chemical Engineer wanted for progressive 
equipment designing and manufacturing com- 
»any in western Pennsylvania. Will consider 
recent graduate or man with experience. 
Please submit record of education, experi- 
ence, and references. P-4521, Chemical En- 
gineering. 





Need Engineers? 


Contact them through this 


EMPLOYMENT OPPORTUNITIES section 
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DIESEL LOCOMOTIVES & CRANES 


3—New 25 Ton, 2 GE | Whitcomb. 

i—44 Ton, 1-80 Ton Used Gen. Elec. 

i—25 Ton, PLANT. 60’ Boom Loco. Crane. 
LANT EQUIPMENT 


4 bi penneny 3 figeter Crusher. 
2M-HMS- Plants. 


7—115 ton 100 ton 45 ton 69 ton GE. b CLASSIFIED ... 


“EQUIPMENT SEARCHLIGHT 











jan 

No. 5060 inte M ogul Hammermifi 500 H. P. 

2—6' x 36’ Hardings Ball Mils. 

2—5’ x 8’ Kennedy Van-Saun air swept Ball Tube 
Mills with Motors & Elec. Eye. 

r 96 . 4 Allis-Chalmers nae M it, 

5’ x 10’ & 7’ x 15’ Rod M 

14” x 3B” & 30” x 36” be or Type Wt Jes L.A. Grevkepe. 


No. | Sturtevant Rotary Fine Reduction. 
2’ Symons Standard e Crusher. 
322 AC Type R Hydracone Crusher. . 
207-10 Type 316 SS LB Roto Louver Dry 
36” x 20’ Ruggles Coles Class XF-1 Rotary 1 Dryer. 
36” x 30’ Hardinge batt Lined Rotary K 
# 207-10 & =705—24 om Belt ee Louver’ Dryers. 
Link-Belt Mono- Tube 24- ryer 
54” x 35’ Louisville Monel ‘Steam Tube Dryer. 
72” 28’ Madison Rotary 
5’ x 30’ Ruggles Coles Class XA. 8 Rotary Dryer. 
8’ x 4 Rotary Dryer, /2” Welded Shell in Calif. 
3’ x 30’ & 9’ x 160’ Vulcan Rotary Kilns. 
42” x aa” Traylor Type AA Quine Rolls. 
5’-6” x 60’ Rotary D or Cooler. 
4 Syntron Grizley ender. 
95’ NEW Hewitt Robins Truss Belt Conveyor. 


R. C. STANHOPE, INC. 


60 E. 42nd St. N. Y. 17, N. Y. 
Tel. MU 2-3075 








LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: Tolhurst 20’ st. steel (New). 
Centrifugal: AT&M 60” st. st. perf 
Concentrating Table: Deister #14, 5’ x 8. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Disintegrator: Rietz RD18P, 7 
Dryers: Devine 2 x 4’ vac. drum, st. steel. 
Dryer: Bowen lab. spray st. steel. 
Dryer: American atmospheric 24 x 48” 
Evaporator: Buflovak st. st. 94 sq. ft. | 
Filter: Oliver precoat 12x2” st. steel. | 
Hi : Tri-Homo #10, #4 
Kettles: st. steel, with and without ag. 
Dopp 150 gal. ~* act. agitator. 
Mills: Mikro, ISH, 5 hp. 
Day 3-roll high speed 14x30” | 
Mikro Atomizer type 5MA< st. steel. 

Colloid, 3, 5, 20, 25 hp. 
Mixers: Dbl. and sgl. arms sigma blade. 
Dry Powder, various sizes. 
Mix-Muller: Simpson Porto 39” st. steel. 
Pumps: Rotary, gear, centrif. vacuum. 
Screen: Rotex model 41 st. steel. 
effect st. st. 11.83 gal. 
Stokes DD2, 23 station. 
Stain. steel 1200, 1600 gal. 
42” and 72” stain. steel. 





































CIRCLE B ON READER SERVICE CARD | —— 








EQUIPMENT SUPPLY co. 


CIRCLE C ON READER SERVICE CARD 


CE’s Searchlight spots the big bargains in used, resale 
and rental equipment. Check this issue’s listings— 
most complete in the field—for items you need now 


> Coverage — National Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. 

> Rates—$21.75 per inch for all 


ads except on a contract basis; 
contract rates on request. An ad- 


vertising inch is measured in. 
vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 


© Closing date—July 24th issue 
closes June 30th. Send all new 
ads to Chemical Engineering, 
Classified Adv. Division, 

Box 12, New York 36, N. Y. 





FOR “IMPOSSIBLE” BUDGETS 


6—New Syntron Vib. Spiral Elevators. 
Stainless 8’6” lift. Complete 


1—Louisville 54” x 35’ Monel Rotary 
Steam Tube Dryer. 1150 sq ft 


1—66” x 33” Rotary Flame Dryer. Nickel 
lined monel lifters. Welded 


3—A T & M 40” Steel perf. basket 


Centrifuges. 15 HP 2 speed motors 


For immediate quote, wire or phone collect—GA 1-1380 












es 

2—Tolhurst 48” S.S. Perforated bas. 
Centrifuges. W/Mtr. 

1—Oliver 3’ dia. Horiz. Filter, type 316 
Stainless Steel 

2—Raymond #1 auto. Pulverizers. With 
5'6" Whizzer Separator 

1—Raymond 4 Roller Hi-Side Mill. Dbl 
Cone Separator. 

















VALUES GALORE—BUY NOW 


Patterson Jack. Ball Mill 5’ x 6’—25 HP. 

Day +31 Roball one all S.S. 20” x 48”. 

Spiral Mixers 10002 to 3000+ Capacity. 

Raymond 36” Whizzer a Separator. 

Rotocione Size 16, Typ 

Sturtevant 2 x 6 Gren” Dr. Lab. Crusher 5 HP. 

oy | Traylor S.S. Double Deck Vib. Screen 30” 
x 


Shriver 30” C.1.F.P. 30 Ch. 1” cake. 


. Cap. 
Autociave S.S. 30 Gals. 1000 psi., w/Pulsafeeder. 
Cc @ 250 psi. 
Conveyors, Labelers, Agitators, etc. 
We buy your surplus. Send us your inquiries. 


THE MACHINERY & EQUIPMENT CO. 
Used Div.,, HARING EQUIPMENT CORP. 
91-93 New Jersey R.R. Ave., Newark 5, N. J. 


Market 2-3103 
CIRCLE A ON READER SERVICE CARD 

















AGITATOR—S/S w/10 HP xpl. proof 2 spd motor, 
3” shaft x 6’ long w/propeller—1 HP Lightnin’ 
1150 RPM 

SCREENS—12” x 72’ S/S Ajax—20 x 84, 20 x 
96 Rotex—3 x 5, 3 x 10 Tyler Hummer 


FEEDERS—S/S Vibrating 42 x 24, 24 x 72 
Syntron—Hardinge B Constant Weight 


MILLS PULVERIZING—3 HP Sturtevant 00—10 
HP Mikro 2 TH—30 HP Raymond—5SO HP 
Mikro 3 TH w/Mikro Collector (unused)—100 
HP Jeffrey 36 x 42—250 HP non-clog—450 
HP Penna. SXT 14. 

DRYERS, ROTARY—24” x 22’, 3’ x 24’, 4’ x 40’, 
5’ x 50’, 6’ x 30’, 7’ x 58’ all w/motor drives 


DRYER, VACUUM SHELF—w/13 shelves 59” x 
78", total area 356 sq. ft 


BRIQUETTING MACHINE—Komarek Greaves, 11/16 
x 45/16 x 4" dies w/feeder, motors, etc. 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 








3-TH, 2-TH, 1-S!. 
jacketed kettles, 
jess pony mixers. 
glass lined 





Mikros 4-TH, 


Lee 300 gallon ; 
125 gallon gear 
ae 500 gallon series R 


actor. 
emnelt & PROCESS MACHINERY es 
50-52 9th St., Brooklyn 15, WY. HY-9- 
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2,000,000 ft. 2”....... 3.502 to the foot P 
1,000,000 Padvcses Oz 
| Hi 000,000 ft. Ho cices 10.982 i 
500,000 ft. 6”...... 19.802 
P 200,000 ft. 854” ......282 P 
400,000 ft. 1054" bbe ons 352 
E 75,000 ft. 1234”...... 40= E 
All “ 1 Grade Ptain End and Cleaned 


DIANA- ro PIPE CO. 
P.O. Box sHi2 Shepard S fy CL 3-5527 
COLUMBUS *i9, OHIO 


CIRCLE J ON READER SERVICE CARD 





CIRCLE E ON READER SERVICE CARD 


G/,) CHEMICAL 
rygg EQUIPMENT 
DIVISION 


Raymond 3 Rell #3036 Hi-Side Mill 
Buflovak 19 Shelf Vacuum Shelf Dryers 
1000 sq. ft. Stainless Heat Exchangers (2) 
Tolhurst 40’ S.S. Center Slung Centrif. 
Fletcher 40° Susp. Steel Centrifugal 
Sweetland #12, #10, *7 Filter Presses 
30 Gal. S.S. Jktd. Autoclave 1000 PSI Int. 
Shriver 30x30" P&F 36 C.I. Chambers 
Nooter 750 gal. Steel Reactor 300 PSI 
Traylor 8’ x 11’ Ball Mill 

Allis-Chal. 8’x60’x12"" Welded Rotary Kilns 
Vulean 6’x120’xl2" Rotary Kiln 

Link Belt 502-16 Roto-Louvre Dryer 

8’ x 80’ Rotary Dryer 316 S.S. 

Mosser 4’ x 47’ Rotary Dryers 

Louisville 6’x50’; 6’x25' Steam Tube Dryer 
Stainless Tanks 100, 200, 350 gal. 
Condensers 100 to 5000 sq. ft. Steel; Admir. 
Pressure Vessels 300 to 4500 gal. 

Dixie #5060 Mogul Hammermill 
Raymond #50, #40 Impact Mills 


HEAT & POWER °°: 


60 E. 42nd St., New York 17, N. Y. 
310 Thompson Bldg., Tulsa 3, Okla. 


ETE I AL EE TEE TOADS 
CIRCLE H ON READER SERVICE CARD 
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BUY BRILL 


CENTRIFUGES 


2——Sharples C-27 Super-D-Hydrator, 316 S.S. Monel. 
1—Bird 18x28", Solid Bow!, Continuous, 316 S.S. 
1—Bird 36’x50”, Solid Bowl, Continuous, 347 S.S. 
3—Sharples PY14, PN14 Super-D-Canters 316 S.S. 
1—Tolhurst 26” susp. Rubber Imperforate Basket. 
1—Tolhurst 32” susp. 317 S.S. Perforated Basket. 
2—AT&M 48” Suspended 316 S.S. Perforated Basket. 
2—Sharples #16, 304 S.S., 3 HP motor. 


REACTORS—EVAPS—CONDS—TANKS 


1—Alloy 75 gol. 316 S.S. Jktd., Agtd. Reactor. 

1—650 gal. 304 S.S. Reactor with 100 sq. ft. Bayonet Heater. 
1—1400 gal. Blaw-Knox, steel, jacketed, agitated Reactor. 
1—4009 gal. 316 S.S. clad agitated Reactor with coils. 
1—550 sq. ft. Buflovak monel single effect Evaporator. 
1—7500 gal. 316 S.S. Vert. Storage Tank, 7’x25’, 50 psi 
1—750 gal. nickel clad Mixing Tank, 125# nickel coils. 
6—1200 gal. 304 S.S. Tanks, 6’x6’x6”. 

1—4000 gal. Haveg Vert. Tank, 8’x12’. 

3—7500 gal. Rubber Lined Tanks 10’x13’. 
1—1500 gal. Stainless Pressure Tank, 5’x10’, 90# 
1—12, gal. horiz. steel Pressure Tank, 7'6"x36 
6—Stainless Heat Exchangers; 
1—Falls Industries 100 sq. ft. Karbate Condensor. 
1—24” dia. x 35’, 304 st Bubble Cap Column. 


FILTERS 


1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 

1—Oliver 3’x6’ Steel Rotary Vacuum Precoat Filter. 

1—U.S. 200 sq. ft. 304 S.S. Auto-jet Filter. 

1—Oliver 5’3’’x8’ Steel Rotary Vacuum, vaportite housing. 
1—Feinc 5’x6’ Stainless Steel Rotary Vacuum Filter. 
2—210 Sweetiand Filters, 27 leaves, 4’’ centers, 250 sq. ft. 


DRYERS 


1—Buflovak Vacuum Shelf with 20—60’’x80” shelves. 
1—Devine Vacuum Shelf with 19—59’’x78” shelves. 
1—Devine Vacuum Shelf with 10—40x43” shelves. 


, 20 


2—Buflovak 42” x 120”, atmospheric double drum Dryers, complete. 


2—Devine 4'x9’, ge drum, atmospheric. 
1—Bufiovak 3’x10’ Rotary Vacuum Dryer. 

i~—Baker Perkins 5’x6’’x6’ Rotary Vacuum Dryer. 
1—Louisville 6’x45’, 316 S.S. Rotary Steam Tube Dryer. 
2—Louisville Rotary Steam Tube 6’x25’, 6’x50’. 
2—Louisville 8’x50’ Stainless Steel lined Rota pape 
9—Rotary Dryers, 34’’x30’, 4’x40’, 6’x50’, 6’x60’, x80’, 8x87’, 
1—Traylor 30’’x18’ Stainless Steel Rotary Dryer. 

2—Link Belt, 7'5’’x25’, 6'4’’x24", S.S. Louvre Dryers. 

2—Atmos. Tray Dryers, 16 shelves, 40x24 

1—P&S 10’ wide Apron Conveyor Dryer 48’ long. 


MIXERS 


1—Baker Perkins pa oy jacketed, double arm, 30 HP. 
1—Baker Perkins #16TRM, 150 gal., jktd., Vac. 60 HP. 
1—Baker Perkins 50 gal. jacketed, double arm. 
1—Baker Perkins 9 gal. jacketed 304 S.S. double arm. 
5—Day “Cincinnatus” double arm, 250 and 100 gal. 
2—Steel jacketed Powder Mixers, 225 and 350 cu. ft. 
1——Patterson 6’ dia. Conical Blender 15 HP. 

1—500# Abbe 304 S.S. Powder Mixer. 

1—3' dia. Simpson intensive Mixer. 

1—Stokes 21K, 304 $.S. Granulating Mixer 82 gals. 


MISCELLANEOUS 


2—ISH Mikro Pulverizers, 3 HP. 

3—Abbe 21'x3’ rcelain lined Pebble Mill XP motor. 
2-—Abbe #4 Eureka Jar Mills, 21 gals. 

1—Raymond 10; dia. ~—— with rator. 

1—Z5 Mikro Atomizer with — and cyclone. 

2-—Bantam Mikro Pulverizers, S.S. 

1—-No. 1 Boll & Jewell Rotary ‘Cotter. 

3—-Swenson Walker Continuous Crystallizers, 24’’ x 30’ sections. 
2—Robinson Sifters, 40’’ x 84’, Stainless. 

1—224 Rotex Sifter, 20x64", Seadrante deck. 

1—Z11 Ro-bal! Sifter 20” x 48” 304 

8—Stokes: DD2, DDS2, T, “’R”, and = ‘Tablet Presses. 

4—Nash Vacuum Pumps: Hé, ‘TS7, 

25—Chiorimet, Durimet and Buriron Cantritugol Pumps, 1” to 6”. 


PARTIAL LIST OF VALUES 
35-65 JABEZ STREET 


K R L Tel.: Market 3-7420 e 


TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel. 


as... sooo ~~ 


0 p: 
1220, 786, 536, 370, 315. 250 sq. ft. 


SEND FOR COMPLETE CIRCULAR 


EQUIPMENT COMPANY 


NEWARK 5, N. J. 


Cable: Bristen 


: Jackson 6-1351 
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MODERN 
REBUILT 
MACHINERY 


Baker Perkins, Day, W. & P. Heavy Duty 
Mixers, 2/2 to 150 gal. caps., Jacketed end 
Unjacketed. 

Stokes 90-D Automatic Stcfniess Steel “ee 
Filler and Closer. 

Pneumatic Scale High Speed Automatic Car- 
toning Line with Feeder, Bottom Sealer, 
Top Sealer, Wax Liner, Interconnecting 
conveyors. 

Standard Knapp, A-B-C, Ferguson and Ceco 
Case Sealers. 

WRAPPERS: Package Machinery, Hayssen, 
Battle Creek, Scandia, Wrap-King, all sizes 
and models 

Stokes Model DD-2 Retesy Tablet Machine. 
Also Models R and RB-2 

Werner & Pfleiderer 3,000 gal. and 3,500 gal. 
Jacketed Double Arm Mixers. 

Day 50 gal. earless Pony Mixer. 

Colton 6 ft. Diam. Stainless Steel Pan 

Stokes & Smith Model G HG84, HG87, 
and HG88 Auger Powder Fillers. 

Raymond “‘O” Pulverizer. 

Mikro Pulverizers, Bantam, 1SH, 2TH, 3TH 
and 4TH. 

Fitzpatrick Comminuters. 


Established 1912 





Complete Details and Quotations 
Available on Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 No. May St. 
New York 12, N. Y. Chicago 7, Illinois 
CAnal 6-5333 SEely 3-7845 
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) 2 colloid Mills 40 HP EX. PR. 

» Dowtherm 225 KW 

) Stokes R Tablet 

» 50 gal. S.S. Autoclave 2000 Ibs. pressure 
y 3¥2 gal. S.S. Autoclave 2000 Ibs. pressure 
) Vulcanizer 60” x 9 125 Ibs. 

Sweetland #2 all stainless 

Stainless steel Ball Mill 

Proctor & Schwartz finned drum driers 


‘ MACHINECRAFT CORPORATION 
800 Wilson Ave. (East of Doremus) 
) Newark 5, N. J. si 2-7634 


PPP BAe 


PPB BPBAPP PPP 


~~ 
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No better values at any price 

74 CFM 1500 PSI 6'/4-334-1%x7 CP. TCB3 

100 CFM _ 150 PSI 6x7 Ing. ES-1 

104 CFM 2500 PSI Bhatia" 11/ 16x 1R-ES3 

110 CFM 3000 PSI Ing. GC 50BW 

138 CFM 100 PSI 7x7, Ing. ES, CP & Joy 

151 CFM 3000 PSI 1334x12 Corwaik TRS: 4T 

288 CFM 100 PSI 9x9 Ing. , CP & Penn 
311 CFM 1500 PSI 10'2- 7M, Sent 1R-ES3 

351 CFM 350 PSI 11-5x!! CP TCB-2 

465 CFM 100 PSI 12xti-IR-ES-1-Chic. P.T. 
660 CFM 125 PSI 11'%4-7x7 %, n 102 

685 CFM 100 PSI 14x13 Ing. ES-Chic. P.T 

877 CFM 125 PSI 17- ints IR, XR 
1600 CFM (actual) | pet 37 Fuller (2) 
1721 CFM 110 PSI 23- fave ing. PRE2 
2506 CFM 50 PSI s 19x14 Prrinsy ania DE-! 
3135 CFM Vac. 31x13 Ing. ES-Wort' 

AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 








AY,'2 @ 39 Jum On 01 @) 0) 0 D1 OM be 


NEW WESTBILT MIXERS 


In Stock 


2—New 40 cu. ft. Westbilt Double Ribbon 
Mixers. 30° wide 8’ long, center discharze. 
Covers, with or without Motor. 


Immediate Delivery 
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. EQUIPMENT SEARCHLIGHT 





LIQUIDATING 


T316 SS CHEMICAL EQUIPMENT 
ORANGE, TEXAS 


1—Struthers-Wells 3500 gal. T316 SS reactor, jkt. & 40/20 HP 
Agit., w/int. T316 SS coil 

1—Alco 110 sq. ft. T316 SS vert. pressure leaf filter. 

2—Vulcan 96” dia. T316 SS bubble cap columns, 37’ high 

1—Vulcan 72” dia. Copper column, 4’ high, VACUUM. 

1—17,650 gal. T316 SS horiz. tank, dished heads, coil 

3—Worthington 160 ton steam-jet Vac. refrigeration units. 

2—Sharples +C-20 Super-D-Hydrators, T316 SS 

2—Buffalo type +R, T316 SS blowers, 2330 cfm, 60 HP 

2—American type +R T31 SS blowers, 5600 cfm, 50 HP 


2—Read 1800 cu. ft. T304 SS weigh hoppers, with T304 SS 
elevators, shaker conveyors, etc. 


1—Struthers Wells 630 sq. ft. T316 SS evaporator. 


MANY, MANY OTHER ITEMS 
SEND FOR ILLUSTRATED CIRCULAR #+1259A 

















TANK-VESSELS 


3—18,000 gal., vert., alum., 12’ x 31‘, cone bottom 
1—17,650 gal., horiz., T316 SS, 9° x 06’, 4" shell, %*’ dished heads, 40# WP. 
1—5800 gal., vert., alum., 10’ x 10’, agit. 

10—45<0 gal., vert., Nickel-clad, 8’ x 11’, 1254 WP. 
1—3700 gal., vert., T304 SS, 6’ x 17’ VACUUM, int. coils. 
1—-3300 gal., vert., T304 SS, 6’ x 14’6”. %” shell, 4%” heads, 70# WP. 
3—2750 gal., vert., T316 SS, 7’ x 8’, dished heads, 50# WP. 75 sq. ft. coil. 
4—2600 gal., vert., T316 SS, 7’ x 8’, flat bottom, 194 WP, 5 HP agit. 
1—2500 gal., vert., T316 SS, 7’ x 7’, 44" shell, 5/16” dished heads, 70% WP. 
5—2259 gal., vert., T316 SS, 7’ x 6’3”, dished heads, 70# WP, 5 HP agit. 
1—2100 gal., vert., T316 SS, 6’ x 9°10” open top, cone bottom. 
1—2100 gal., vert., 6’ x 10’, dished heads, rubber lined. 
1—2100 gal., vert., alum., 6’ x 10’, dished heads. 
1—1900 gal., vert., T316 SS, 6’ x 8’, 9e" shell & dished heads, VAC. or 100+. 

12—1750 gal., vert., hoppers, T304 SS, double cone bottom. 

2—1290 gal., vert., T316 SS, 5’ x 7’, cone bottom, VACUUM. 

100—Tanks & vessels, 100 to 1000 gal., all types, etc. 


JUST PURCHASED 


1—Baker-Perkins +15-UUMM 100 gal. Dispersion mixer, 100 


HP, jacket, compression cover, screw tilt, cored blades 
2—Buflovak VACUUM Shelf Dryers: 110, 98 sq. ft. 


3—National Iron 10’ dia. x 78’ long rotary dryers, %4” shell, 4’ 
dia. center tubes. Excelient condition 


PERRY 


1413-21 N. SIXTH ST. 























FILTERS—CENTRIFUGALS 


1—Niagara #510-28, 510 sq. ft. vert. leaf, 
T316 SS, ASME. 


\—Alco 110 sq. ft., T316 vert. filter. 
I1—Niagara #60-30 T204 SS filter. 
1—Niagara #53-36 T394 SS filter. 


1—Eimco 18” dia. x 24” face T304 SS rotary 
vacuum. 


2—Oliver 5‘3” dia. x 3’ face rot. vac., pres- 
sure precoat, T316 SS, ASME 30# pres- 
sure housing. 


1—Oliver 5'3” dia. x 8’ face, rot. vac., pre- 
coat, steel: UNUSED. 


39—Sharples # AS-16V super cent. Inconel, 
Vapor-tite, 3 HP, sludge disch. 


2—Sharples #16P, T304 SS pressure-tite. 


5—Sharples #C-20, C-27 Super-D-Hydra- 
tors, T316 SS. 


1—Bird 32” x 50” horiz. cent., T316 SS. 


2—Sperry 30” P. & F. filter presses, 19-9 
st. st. (NI-RESIST). 


HEAT EXCHANGERS— 
CONDENSERS 


1—1960 sq. ft. T316 SS exchanger, ASME. 
1—1450 sq. ft. T316 SS vert. condenser. 
7—800 sq. ft. T316 SS vert. condensers. 
5—400 sq. ft. T316 SS vert. condensers. 


50—T316 SS condensers & exchangers: 735, 
427, 300, 264, 250, 235, 200, 165, 150. 
125, 110, 47, 30 sq. ft. 


25—Copper & cupro-nickel exch. & cond. 


LIQUIDATING 
CRUSHING-GRINDING PLANT 


MANCHESTER, CONN. 


13—Abbe Eng. #1B pebble mills, 6’ 
dia. x 8’ long, buhrstone lined, 30 


HP motors & drives. 
2—Hardinge 7’ x 36” conical mills. 
1—Allis Chalmers 6’ x 18’ pebble mills. 
1—Symons 3’ short head cone crusher. 
1—Buchanan 13” x 24” JAW CRUSHER. 
3—Bucket elevators, up to 50’ high. 


SEND FOR CIRCULAR +360A 


EQUIPMENT CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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EQUIPMENT SEARCHLIGHT . . . 


SELECTED EQUIPMENT 


FROM THE NEW “FIRST FACTS” 


Send for Your Copy 
Louisville Steam Tube Dryer; Monel 
Contacts; 52” x 34’ 


§ 
{ 
4 
« 
a 
: 
2 Monel Reactors 2800 Gal with | 
Turbine Agts.; Jktd. 175 st ASME. 
4 

. 

4 

4 
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14 S/S Pressure Tanks; 700 Gal. 

Nickel Clad Reactor 7’ x 11°6”. 

Struthers Wells Type 316 $/S Jack- 
eted & Agt. Reactors, 2000 Gal; 
All Sizes in Stock. 


§ Devine Vacuum Chamber Shelf 
Dryers from Lab. Size to No. 36. 


Struthers Wells Stainless Steel 
Drum Dryers; 5’ x 10’; 5’ x 4’. 
Sweetiand Filters No. 2 to No. 12. 


Oliver Continuous Rotary Filters, & 
Feinc Rotary Vac Filters. 


Sparkler Stainless Filter; 560 sq. ft. 

Shriver, Sperry etc. Filter Presses, 
Cast Iron, Ni Resist, S/S etc. 
from 7” to 54”. 

Stainless Nutsche Filter 6’ x 2’. 

} Fletcher and Tolhurst Centrifugals, 

>  §/S Rubber Cov.; Monel to 60”. 

> Bird Continuous Hor. Conical Centri- 

fuges, 24” x 38”. 

» Fitzpatrick $/$ Comminutators. 

} Mikro Pulverizers; Bantam to No. 4’s. 

Williams Hammer Mills; up to 200 HP. 

> Raymond Imp Mills; All Models, us- 

> wally in Stock. 

> American Ring Roll Crusher; 50 HP. 

} 

] 

7 

J 

; 

] 

] 

] 
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, 
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Abbe Ball & Pebble Mills; all sizes. 

Farrel-Birmingham Rubber & Plastic 
Mills, 14” x 30”, 16” x 42”, 
18” x 42”, 22” x 60”. 

2 Adamson Vulcanizers; 16’ long 
Extruders NRM, Royle, Allen. 

Brand NEW Falcon Double Ribbon 
Blenders in Stainless or Miid 
Steel; All Sizes. Always in stock. 

Heat Exchangers and Condensers in 
Stainless, Monel, Nickel, Karbate. 


Send for FIRST Facts 








MACHINERY CORP. 
209-289 TENTH ST 

BROOKLYN 15, N. Y 
STerling 8-4672 
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Chemical Manufacturing 
And Handling Equipment 
FOR SALE 


Boiler, ECLIPSE Scotch Marine, 50 HP, 
145#, gas or oil, used 6 months 
Gas Converter, GENERAL ELECTRIC, G5, 
4000 CFH, 400°F., 125# 

Lectrodryer, PITTSBURGH Size 750, 
Type BWC, 1004 W.P. 

Drycolene Producer, GENERAL ELECTRIC, 
2000°, 200 cu. ft., Type G2 

Impregnator, 21’’ diameter, 11’ deep, 
combination impeller and spinner 

Screen Vibrator, J. H. DAY, 50” x 116” 

Hammermill, swing hammer type, 41/2” 
x 16” opening, 25 HP 

Hammermill, swing hammer type DIXIE, 
24” x 40" opening, 25 HP 

Hammermill, McKAIN, 12” x 12” open- 
ing, 5 HP 

Tablet Machine, New STOKES RD3X, 
13/16” die, 7 ton 

Tablet Machine, COLSON Model 1035, 
1”, 35 station 

Colendria Pan, 11‘8’’ diameter, 13’ high 
with vacuum pump 

Stainless Tank, 42’ diameter x 60” 
high, 10 gauge bottom discharge 

Tanks, vertical and horizontals, 7500- 
8000 gallon 

Acid Proof Bronze Pressure Vessels, 42” 
x 72”, 125# pressure 

Mixer, BAKER PERKINS, 36” x 84” open- 
ing, 100 HP 

Mixer, SIMPSON, 36” diameter tub, 5 
HP 


Front End Loader, OLIVER 1% yd. Cater- 
pillar tread 

Separator, RAYMOND Single Whizzer 
Type 

Dust Collector, AMERICAN Rotoclone, 
5250 CF 

7. TOLHURST, 48”, 7% HP, 40 
H 


Hydraulic Pumps—all sizes to 213 GPM, 
1800# pressure 

Blowers, CONNORSVILLE Positive Pres- 
sure—all! sizes 

Mixers, Light Powder Type, J. H. DAY, 
30” x 80” opening 

Crane, Model 83 BYERS, % yd., 38’ 
boom, diesel, magnet, controls, and 
generator, 1947 

Crane, Model 25 NORTHWEST, 
35’ boom, diesel 

Crane, Model 79 LORAIN, 1% yd., 60’ 
boom, diesel 

Crane, OHIO Locomotive, 30 ton, 8- 
wheel, diesel, 50’ boom, outriggers, 
generator, new 1954—LIKE NEW 
CONDITION 


BEHR MACHINERY & 
EQUIPMENT CORP. 


1242 Seminary Street 
Rockford, Illinois 
Telephone: WOodland 2-7721 


% yd., 
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BUY ON TERMS! 


NICKEL HEAT EXCHANGERS 
In Stock 


1—Downington Iron Works 58 sq ft Nickel 
shell and tube Heat Exchanger. 24-1" O D 
tubes 8’ long. 90 PSI, Shell & Tubes 


Excellent Condition 


CIRCLE S$ ON READER SERVICE CARD 
HORIZ. SPIRAL MIXERS 





SPROUT-WALDRON 10,000+. 
DAY 10004. BLYSTONE 3000+. 


SEND FOR DETAILS 
STEIN EQUIPMENT CO. 


107—8th SREET BROOKLYN 15, N. Y. 
Sterling 8-1944 


CIRCLE T ON READER SERVICE CARD 
ECH SPECIAL 


Abbe Eng. Jacketed 5’ x 6’ Ball Mill, 
chrome manganese steel. Price $2750.00. 
EQUIPMENT CLEARING HOUSE, INC. 
111 33 Street Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 


ALERTS LE ETT I TE ST LTE IPE: 
CIRCLE U ON READER SERVICE CARD 
STAINLESS STEEL TANKS 


Model J-1 24” x 45” 77 gal. 18,000 cu. in. 400 PSI 
10 gauge yee. ey Ship. wt. 250 tbs. y 150. 
Value $300 BRAND NEW............ 99. 
Model F-t mn as J-1 except 82” x “18”, 16 
gauge 1000 cu. in... $14.50. Carton af 8. $14. 25 
Terms 30 days net, FOB Baton Rouge, La. 
ILLINOIS MFG. & SUPPLY CO. 


1829 S. State St. Chic. 16, Ill. Dept. 10 VI 2-6633 
CIRCLE V ON READER SERVICE CARD 




















Searchlight Equipment 


Locating Service 
NO CHARGE OR OBLIGATION 


This service is aimed at helping you, the reader of 
“SEARC HLIGHT’’, to locate Surplus new and 
used equipment not curre ntly advertised. (This 
service is for USER-BUYERS only.) 
How to use: Check the dealer ads to see if what 
you want is not currently advertised. If not, 
send us the specifications of the equipment wanted 
on the coupon below, or on your own company 
letterhead to: 
Searchlight Equipment 
Locating Service 
Classified Advertising Division 
Chemical Engineering 
P.O. Box 12, N.Y. 36, N.Y. 
Your requirements will be brought promptly to the 
attention of the equipment dealers advertising in 
this section. You will receive replies directly from 
them 


Searchlight Fantomont Locating Service 
Classified Advert aoe ~ ion 
CHEMICAL ENG NG 

P.O. Box 12, N. Y. ey N Y. 


Please help us locate the following: 


STATE... .ccssccsccccccccccesscccccesees 6/27/60 
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Get into the swim! 
BUY 


PROCESSING 
EQUIPMENT 











8—Western States 40” type 316 SS suspended type cen- 
trifuges complete with perforated baskets, plows and 
40 HP mofors. Year Built 1953. 


1—Raymond 4 roll high side mill with 6’ double whizzer, 
complete 

1—Struthers Wells SS 1000 gal. jacketed reactor, complete 
with impeller type agitator and drive, 50 psi jacket, 
15 psi internal pressure 


1—Pfaudler Series R 60 500 gal. glass lined jacketed re- 


actor complete with impeller type agitator, baffle and 
drive, 75 psi jacket, 25 psi internal 




















AUTOCLAVES, KETTLES AND REACTORS 


2—Pfaudler 200 gal. glass lined jacketed reactors, complete with 
anchor type agitators and drives 

1—Piaudler ries P glass lined 30 Ay 

type agitator and drive, 90+ Parry 30% internal 

1—Struthers Wells type 316 SS jacketed reactor, 2000 gal. complete with 
agitator and drive 

1—Struthers Wells type 316 SS 400 gal., reactor with coils and turbine 
type agitator and drive, 250 coils 

2—Pfaudler 300 gal. SS jacketed kettles, 76 psi jacket, 75 psi internal 

1—Van Alst 250 gal. SS jacketed kettle complete with SS column and 


keted kettle, plete with 








condenser 

1—Pfaudler 200 gal. type 316 SS jacketed reactor, 75 psi jacket, 20 psi 
internal 

2—Monel 2500 gal. jacketed autoclaves, 175% jacket, 175# internal 

l—Autoclave Engineers type 316 SS autoclave, 1 gal. complete with 
motor, drive and coils, 1200 working pressure 

2—Blaw Knox 600 gal. steel reactors, complete with double motion agi- 
tators and drives, 50# jacket, 50+ internal 

1—18,000 gal. type 316 SS pressure tank, 11’ x 24’, 60 psi 

1—18,000 gal. aluminum storage tank 


DRYERS 


1—Allis Chalmers SS 6’ x 50’ rotary dryer, comgjare, 
10—Allis Chalmers rotary dryers, 6’ x 50’ and 7’ x 
3—Link Belt steel roto louvre dryers, Model 207- 10, “10 16, 604-20 
1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 
2—Louisville rotary dryers, 8’ x 50’, 

1—Buflovak SS jacketed rotary vacuum dryer, 3’ x 15’ 

3—Buflovak steel jacketed rotary dryers, 3’ x 15’, 5° x 20’, 5° x 35’ 
1—Traylor 4’ x 40’ rotary dryer 

1—Rotary dryer 6° x 36’ 

1—Western Precipitation Corp. SS pilot plant spray dryer, Type N-2 
1—Bowen SS pilot plant spray dryer 


’ 


FILTERS 


3—Dorrco rubber covered filters, 6’ x 2’ 

12—Sweetland #12 filters with 72 SS leaves 

1—Niagara SS filter, Model 510-28 

1—Oliver SS rotary pressure precoat filter, 5'3’ x 8’ 
1—Oliver type 316 SS rotary vacuum filter, 4’ x 5’ 

1—Oliver horizontal filter, 3’ 

i1—GATX SS pilot plant filter, 2’ x 6” 

10—Shriver plate and frame filter presses, 12” to 42” 
1—Shriver aluminum 30” x 30” P&F filter press, 30 chambers 
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CENTRIFUGES 


1—AT&M 48” SS suspended type centrifuge, complete with plow, motor 
and imperforate basket 

1—Fletcher 48 center slung SS centrifuge, complete with perforate 
basket and motor 

4—Tolhurst = center slung rubber covered centrifuges, with perforate 





2—Fletcher 40” center slung rubber covered centrifuges with perforate 
baskets and motors 


MIXERS 


2—Sturtevant #7 dustite rotary batch blenders, pane 

15—Robinson type 304 SS horizontal blenders, 255 cu. 

1—Richmond Engineering type 316 SS 40 cu. ft. Foti “double ribbon 
blender 

1—Baker Perkins Size 20, 2000 gal. double arm jacketed vacuum mixer 
with double naben blades 

1—Baker Perkins Size 16, Type UUEM, 150 gal. jacketed double arm 
dispersion type mixer, complete with compression cover and 100 
HP motor. 

2—Baker Perkins 20 gal. SS jacketed vacuum double arm mixers 

1—Banbury #1 mixer, chrome plate rotor, with 50 HP motor 

1—Stokes SS granulating mixer, Model 21 

1—Entoleter impact mill type PPM-27 


MISCELLANEOUS 


1—Vulcan SS bubble cap column, 4’ x 25’ plates 

1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. x 8 trays 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
1—Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 sq. ft. and 600 Ese ft. 
10—Davis Engineering SS heat exchangers, 145 sq. ft., 

4—Davis Engineering Carp. 20, 125 sq. ft. heat  Aameng NEW 
1—Downington type 316 SS heat exchanger, 750 sq. ft 

1—Mikro Model 1SH pulverizer 

2—Swenson type 316 SS vacuum crystallizer, 3’6’’ x 12’, 2’ x 12’ 
3—Williams type 316 SS hammermills, Model AK 

1—Sprout Waldron Mode! 501-D pelleter 

1—Ross 6” x 14” 3 roll paint mill, complete 

1—Fitzpatrick SS comminuting machine with 3 HP motor 











1—Bird SS centrifugal filter 18” x 28” with 15 HP motor 

1—Pfaudler Series R 300 gal. glass lined jacketed reactor 
complete with impeller type agitator, baffle and drive, 
90 psi jacket, 25 psi internal, NEW 

1—Pfaudler Series P 20 gal: glass lined jacketed reactor 
complete with impeller type agitator, baffle and vari- 
able speed drive, 100 psi jacket, 30 psi internal 

_——— SS jacketed cooling votators, 24” x 6’, com- 
plete 




















R. GELB... - /5 


U.S. HIGHWAY 22, UNION, N. J. - MURbdock 6-4900; 
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Choose From The Widest Variety 


Of Thermocouple Wires 


Over 1500 
Different Types 


T-E’s tremendous variety of thermocouple 
extension wires assures you quick delivery 
of every type and size—from one reliable 
source. Dependable quality control is also 
assured by T-E’s own complete facilities 
for wire drawing, insulating and calibrat- 
ing. T-E duplex wires come in solid or 
stranded construction, in all standard cali- 
brations. The latest types of insulation 
and metallic armor overbraid protect them 
from all atmospheric, chemical and abra- 
sive conditions. From 6 to 56 pairs of T-E 
thermocouple leads can now be installed 
at one time with the new ‘“Thermo-Cable”. 
Also available--a complete selection of 
“MIL”- Spec Wire. 


See Our Full Line— 












Write for Wire Bulletin 32WS-4 


in Canada 
THERMO ELECTRIC (Canada) LTD., 
Brampton, Ont. 


Thermo Electrie os.» 


SADDLE BROOK, NEW JERGEY 


Recirculation heating at its BEST 


FAST-UNIFORM DRYING 
BAKING * CURING in 


ROCKWELL 
OVENS 


These two ovens are typical of thou- 
sands of Rockwell units serving 
American chemical process heating 
needs. Get Bulletin 127 for more 
details. 











Electric, tray- 
loading cabinet 
oven for cross- 
flow heating to 
500°F.; equip- 
ped with operat- 
ing and safety 
controls. Can be 
gas-heated. 


Truck oven, doors at both 
ends; for sintering ores at 
1200°F. Air from external gas- 
fired heater is directed by re- 
circulating fan through 
louvers across the work load. 
Stainless steel interior with- 
stands corrosive vapors. 











W. S. ROCKWELL COMPANY 
FURNACES - OVENS - BURNERS - VALVES - SPECIAL MACHINERY 
2300 ELIOT STREET * FAIRFIELD, CONN. 
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How Hi-Seal saves space...cuts costs 


These two sections of typical tub- 

ing layouts show how you save time 

and money using Imperial Hi-Seal 

butt-joint tube fittings in tubing 

circuits: 

1. You save up to 50% on space re- 
quirements by making butt joints. 

2. You use less tubing. Fewer bends 
are required. 

3. You cut man-hours in installation. 

There’s no danger of over-torqueing 


() IMPERIAL 


a Hi-Seal fitting. You can see when 
a Hi-Seal joint is tight. When the 
threads are covered, the seal is 
pressure-tight beyond the strength 
of the tube itself. 

Hi-Seal conforms to J.I.C. and 
A.S.M.E. standards . . . is available 
in steel, stainless, aluminum and 
brass for 42” to 1144” O.D. tubing. 
Write for Cataiog 3108 or call your 
Imperial industrial distributor. 





THE IMPERIAL BRASS MFG. CO. 
Department CME-60 
6300 West Howard Street, Chicago 48, Illinois 
27-60 











ALL-NEOPRENE-STAINLESS 


P-K SOLIDS FLOW VALVE 






# 


AS LOW AS $36.00 


Install this compact P-K valve for blending, milling, conveying applica- 
tions — wherever powders or granulations require flow control. All parts, 
including neoprene liner, are interchangeable and easily replaceable in 


field. Precision machined. 


Among accessories — air actuator, 90° rotation; adapter to fit P-K 
valve to existing equipment; plastic bag adapter; positive pressure of 
vacuum tight cover. Sizes 6”, 8”, 10”, 12”. 

Send for Product Data Sheet 18V— today. 


Patterson (an) Kelley 


Chemical and Process Equipment Div., East Stroudsburg, Penna. 
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UGC 





the MODERN METHOD | 
of Transporting Compressed Gases 








gas supply TRAILERS 


as CPLEL (jest, Pe YOU 


@ MANIFOLD & CONTROLS — for YOUR Gas and Handling Requirements 
© CAPACITY — to meet YOUR Requirements 


© SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 


© CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 





for YOUR Protection. 


States for YOUR Convenience. 


RESEARCH 


INDEPENDENT ENGINEERING CoMPANY.Inc. 
ee DOL GCCa ose DESIGNING 
Vw 


O'FALLON 7, ILLINOIS 





CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE - OXYGEN - NITROGEN- ARGON 








“DAVENPORT” Rotary Indirect 


This unit was designed to batch cool aluminum 
furnace skimmings from 1600°F. down to 500°F. 
using ambient air to pick up the heat from the 





Air Cooler 3’-6” Dia. x 
18’-6” Long 


outside of cooler shell. 


This unit is unique in that no air for cooling is 
in with the product, consequently no 


taken 


dusting. 


let our engireers consul) with you on your Pressing, 
Drying and Cooling problems or send for our catalog | 
For quick reference consult your Chemical Engineering 


Catalog. 





210 





DAVENPORT 


DAVENFORT wacumme’Aup | 


1OWA, U. S. A. 


PRESSING — DRYING 
and 
COOLING Equipment 


Continuous DeWatering 
Presses 


ROTARY "DRYERS 
Steam Tube, Hot Air 
and Direct Fire 


Atmospheric 
DRUM DRYERS 


ROTARY ‘COOLERS 
Water and Air 
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Typical Chemical Milling Tank 
Penton*-Lined To Handle Hot Acids 





New GAR-LINE Penton Tank Linings offer 
economical, high-temperature protection 
against corrosion, Where only more ex- 
pensive materials were previously 
used, GAR-LINE Penton Tank Linings 
are proving their ability to perform 
as well as—and better—in many corro- 
sive exposures involving elevated tém- 


peratures. 

Unique Properties. GAR-LINE Penton 
Tank Linings possess characteristics 
that provide a highly practical means 
of upgrading low -cost-metal substrates. 
Penton is applied using conventional 
techniques and equipment. Mechani- 
cally, the linings exhibit excellent ten- 
sile strength at high temperatures, 
good dimensional stability and low 
water absorption .. . Chemically, they 
resist all inorganic acids except fuming 
nitric and fuming sulfuric. 


Widely used in chemical processing. 
Tanks for plating solutions, chemical 
milling operations, and the storage and 
handling of other corrosive fluids are 
typical of the many uses of GAR-LINB 
Penton Tank Linings. 


Applied by carefully selected and au- 
thorized applicators. The experience 
of these tank lining experts guarantees 
satisfactory GAR-LINE Penton instal- 
lation, prevent expensive failure due to 
improper application. Approved ap- 
plicators include: 


AUTOMOTIVE RUBBER CO., INNER-TANK LINING CORP, 
INC. 4777 Eastern Avenue 
Cincinnati 26, Ohio 


ELECTRO CHEMICAL ENGRG, 
& MFG. CO. 


750 Broad Street 

Emmaus, Pennsylvania 
MERCER RUBBER CORP. 
Highway 46, Cor. Huyler 
Little Ferry, New Jersey 
METALWELD, INC. 

Scotts Lane & Abbottsford Rd. 
Philadelphia 29, Pennsylvania 
RUBBER MILLERS, INC. 
707 S. Caton Avenue 
Baltimore, Maryland 

ST. LOUIS METALLIZING CO, 
625 S. Sarah Street 

St. Louis 10, Missouri 


12580 Beech Road 

Detroit 39, Michigan 
BUCKLEY IRON WORKS 
21 Christopher Street 
Dorchester, Massachusetts 
THE FORTUNE COMPANY 


1906 North Mosley 
Wichita 14, Kansas 


GOODALL RUBBER CO. 
2050 N. Hawthorne Avenue 
Melrose Park, Illinois 


HANSZEN PLASTICS CO. 

835 S. Good-Latimer 
Expressway 

Dallas, Texas 


GA RLOC H 
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Investigate GAR-LINE Penton Tank Lin- 
ings as the answer to your corrosion 
problems. For more information, con- 
tact the applicator nearest to you. Or, 
write for data on Penton; information 
also available on Teflon Anti-Stick and 
Teflont Tank Linings. Special Prod- 
ucts Dept., Garlock Inc., P.O. Box 
612, Camden 1, New Jersey. 


*Registered Trademark, Hercules Powder Company 
tRegistered Trademark, The DuPont Company 
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A single source 


of supply for 


oStainless steel tubing 


that 


runs rings around 


the rest 


Widest range of fusion welded pipe and 
tubing available—bright annealed or pick- 


led finishes. 


For every need ... aviation applications, 
ornamental, architectural, mechanical and 
high-temperature uses, pressure flow lines, 
sanitary processing... 


Why not purchase your stainless steel tubing 
and pipe where tonnage is produced on a 
laboratory basis? Write for new folder on 
stainless steel tubing. 


THE WALLINGFORD 


Fiogrese in Metale tor Quer 3B fears 


WALLINGFORD, CONN., U.S.A. 





Lengths up to 60 feet. 4” to 654” O.D. Wall 
thickness from .008” to .154” depending 
upon O.D. and application. 


Ard for quality assurance ... complete 
X-ray, ultrasonic and Eddy Current equip- 
ment... tensile tests, automation gaging, 
laboratory samplings. 











COLD ROLLED STRIP: Super Metals, Stainless, Alloy * WELDED TUBES AND PIPE: Super Metals, Stainless, Alloy 
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10,000 CONFIGURATIONS — 
EACH WITH 10,000 SPEEDS! 


Choose from thousands of different shapes, sizes, attitudes, mountings, horsepowers, enclosures, 
ungeared or geared combinations—choose the U.S. VARIDRIVE MOTOR that exactly fits your 
application! U.S. introduced the first self-contained a.c. motorized variable speed drive for industry 
—in 1932! Ever since, U.S. design engineers have been developing new Varidrives to combine new 
characteristics ...new controls, too: Manual, mechanical, electrical remote control, and automatic 
control. Ratings available: % to 75 h.p. (Send for free 16-page color Varidrive Bulletin, No. F-1797.) 


For your variable speed application, specify: 


U.S.VARIDRIVE motors 


1/4 TO. 1 HP. 


WITH HAND CONTROL ASSEMBLY 


VARIDRIVE 
WITH INTEGRAL GEARING, MOTOR 
AND TAKE-OFF SHAFT SAME SIDE 











a U.S. ELECTRICAL MOTORS INC. 
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How soon will you be asked these 
questions about ultimate water? 


~~ eee eee eee ee ee ee ee ee ee oe 


Your next process change may demand water so free 
from mineral contaminants that its purity can be 
measured only by its electrical resistivity. (Such water 
is now obtainable for practical production line use. ) 
It is called Permutit ultimate water. 

There are eight basic questions you'll need the an- 
swers to, in order to consider using ultimate water for 
your process. 

These questions, and the answers to them, are yours 


free—in our new Bulletin 4623. Mail the coupon for it. 





*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solving 
problems involving fluids. 











PERMUTIT DIVISION 
PFAUDLER PERMUTIT INC. 
Dept. CEB-60 West 44th St., New York 36, New York 


1. What is ultimate water? 
. Where is it used? 
. How is it obtained? 
. Can it be stored or handled without recontamination? 
. Can ultimate water be recovered and re-used? 
. Can ultimate water demineralizers be regenerated? 
. Will one arrangement serve all needs? 
. ls capacity a limiting factor? 


Please send me, at no obligation, your Bulletin 4623, con- 
taining the answers to these questions. 

Name 

Company 

Street 

ee Zone State 


a PFAUDLER PERMUTIT INC. 


Specialists in FLUIDICS... the science of fluid processes 
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